



jU ^IjjVl e^A (jjj 3-0j tjjLaj^i Aijj*-o (i ^Lu £-jj te . . t > 

Ic-^j ^ • » t^jjLuojsl 4 x*a 1 L$J Ic-jj V • * « (J-ilxjLcjl %) 3'° (J9 I Ajjju 

e^A £a j^jll Ajjljjll 3“® J-it tilUA j&lj tl^C-tj^iui] ^A Jai9 

If. jxiallj AjiljiJI j, <-il 'la ll j eLlxJl ^ie. (Jj). C-lljljj OjSj Olc.ij_)3l 

iUUj (Jji <-i~» ati JalLji] I.. Al, .1Tl .23 4tnr. 4jx^p} yjualxill Jj-aJ Iajjj 

iAjjLJja JJC- (jjSjLa Ulli- | _^AJ tC-iLic-Vl b^A <Li.liliill clAjUill 

^jjSj j$j 4 (JHaJi (jifoi j^ic. jIiLilj i^La ^i_yjSn 3“*-? J 3* 

.(Jj'-*-»' .aV (JjA^ if* 4j^jC.^s ^C-j 4 
4fr\ ■ n?>]1j «. I Jail ^ic- (Jj. ^_ya jjiljVl 1J J)1 xjjLj 3^ 

4jl < »j^jlaII O^J 4^4 l r ll.>*ij (jlijLiiiJI jLiaj] 3"° AaJl 3° ^il£j 4jli 

Ifl*' ■■«"' C&-*i <^'j g'ljjimy 4jJjiA (J^^ 3 ^5^-° ^^lc. .23 

S^ajujiaSI 4c.1^j3^ 430^*^! ^'jL* 4j iJilll 4c.ljjJI ^A ‘Ultj' 4*Jjl 4_alx- 4 Jl_< 3J 
4c.lj3^J lijj* ■ ‘" ^ *' ^ '■ 1 tAfijS-aJl <lLo*Jlj 

b'^A 3* i^-i 4c 33^ Ay .,' l iV'-^.'ij iAa^SIxJI lj^.^J^jSaJl -' %■*-' ■ ■■' _< 4lpaJl 

(_)IuiL*IiaJI 4 Ki«a 4» uk 3^ _^yA3L*il (^jiuuJl ^ic-j -llJ-i <3a‘iyi 

(Ja^la-s 4 ijirti (^iil ^liJl ‘Lluu 3^2 t(JljAil (Jjau ^^ic.j ,^lj ^Llaj ^ya 3^^ 


^Ltu diaJi Jji<-i~>^all yJS ^i] <Uj 4jun^jSl CjUIjaJIj cj^jsJI 

ClaJ v ^i l l y)jisl % i ^ -X * 3x1 4 iiuill e3k Jj t4j]_y> oil 4ik.ijyi 


LAjjjIj 3 “* SLjIjuujI 6 ,xij (_)3ijUliaJl ^j 3 ^ t t ?^ Cr J JjAXai-ai) Actj3^ -| 

41 «-il ■»> j —ijjJtillj 4 jjjJI 4«j'.Vi I^aaI 3 -al^c. ej*_j jjIjj ■ .iri i~iti 





aiijjaJI A nil %j Ajtljjli Cj\jla»JI <jljLiail ^-liJjlj AiljSj i^3lji_»JI £3ja]lj 

,(Ja\jatll ja lA jjc. j tA*jlali A~w<lfiall jjL tslAall Sj\aJ 
Ajjj l^j^Jj * f ]i. ^1 •*■ a! 1 4j^LuI ^ fl ' JaiS a\^.*^i ^jj^j il 

tAfrjjall iJllUljja. t*ll %~U<ij (Jj-^>->-a]' SAja. ja <_Jlij LaSt AaK~i ja 

jUOU ^Luo ijnnjj ijaiJl a> j iaLJI Ajml m-a L-lYtaJ 1 j i-rt» ,1 j^3 l*I1a] AiL_L3*yljj 
CjIIaJj £■ jjaJl (jLaa. ja ejaaJ jl j£aJ t_jLic-Vl j}-3 Laojlj i^C-jjaJl iIjUIja^j 
jjaljj elAaiil jj3jJ la sAjAC- j*».l (J£Lum ^3 <—JAuAJj tpljiAxlJt I'lUli.-iall 
jaj ja JaJJJ AjjjJI <j3 I'JjAmSjJ jljjl iAjjIaAII jialjaVl Cill.Uaaj Clli^U ^jLdl 
l_jjIjs 11 jAia Aj^j tjiajajll j3£j jj j*j tlAjA£jj iilLaauV^ Ailc-I iAjjc. jll CjVjLu]' 
Ajc-Ij]I dAjljA^Jlj i. it itf-Vl jl j£aJj .AjiLal! ^ jl % all Au tA-^LuAl j Aj-aaP j 

jl La£ .^jiillj jjlll jjS Aj.J|U JJC A^£j jjj£j <j3 (_AAuull j .«.■■*!! jjjla jC- 

tlAaibdl tAjj^ll uaaj l$jl alua*. A-oljJl AjjC. ja JJC, jj£j k-jUic-Vl 

i» tjlKl ja Aj jj _jjlaH tAjjlAaJl AjALij^l LjlA-aLJl t AaAjoj j*^ I 

, jLall jl ASjaJl jj*Jj < 

SjJaaa jjjjjJI JJC- (jLai'yi l$ul) (JaaajJ A-t^Kall (J jla i'rtljjm'j 

jjA j £JjjJj jLuillI ja wl lj aaAjA^. £-ljj|_l Ajla^yt £ia jjujLiaJt AjJa A.*vU£ 
g-DtSyi ^Ac. Aaiu AjuUJjll A_ajl£a3l (jjAa jli bJlc-j ^AiUall a-LjaC-lj 

AjaJjjJ) A^jlSall tAjfcljjll JjLoj)) ja IftjjC-j jjjjlilaJJ ^SojlS^aJl jl (^jAjll 
lIiIajxJI al AaAuil AjIjj A9j tiAjlAjiaJI ^Ia^IuiIj AjjUajSJl A^sl£a]tj tAja.jljSjy I j 
jjill jja Lll\ LUi J jV ' l—djc. jl Ala Jail ni%\l A -t jl £ a AjcLasall AjjaAmJI 

(JjA ij£ jjAC-oLujl t'ti ^ J>^M L^>-v ja Aj jAaTi Lol jV) ^ - An! aU 

oAaJiaJl CjUVjll ^3 AS jJilLaaJ' kllloua jli ((Jlloll (Jjn.i ^ic. j i^JLxAl 




^Jc. t 'v i j l n Ij-ilj ((Jjj^al^all Jjta. £J*y ^ ^JaLall (jjSll C.llinatj AjSjj^Vl 

4jlj tjjS/lj t^j-ilA^uJl (J_jiJl t Ljv ^oll Jjj tjjJaiJl te_^ill Cy* °/o ^ * - A * 

(ja L^j-all (J_y9j S_)Ali (jljLiaj! Cjljufa yj> %AY »l >^',..1 

(Jajt A^j-kll OljLlAa ^jlj La IjJlfc) Sjiilt lillj 1 "1 ^jll CjljJfall 

llijLil CjLujI^aII (_)>ia < tJlliAj ^LuVI 4aAaJlmall 1 — jt3 ja all AaAla 

l^la (Jjj-aLa-aM jjaiLuvll 4aj\£al llllAj-Lall ^Ia^LujI (jl ^Jl Cdjll lilio 

(ja ^wC- (J^Li. Ajlj j >1 . Vial ^jja.j ^uaillj Lj^oll (J^Sj e^ill 

UjlAjJaJ Alabama! 1 <jl (jAJJ ^jJaLall (jjU\ yj> CjLjjjLiulIj \j* imll SjJ3 4 jjI ^aJI 

l^jl j a %T • j-y » Ijji *-ill (JjSj (ja (JSLj ^-LuVI i~>\ limjia Cjaij AS ^jiSLIiaJl 

1 * A - i'^j ill CAA £tjljjJ (^aL- o2Vi (^oaII (Jjl «-!*■» a ^k. f^j ja ua jjjlj l^J (j£j 

Jflj .ASUuI {3 La >. ill a-iAnl £ (JaLuj ^jloLiaJl lIiIAjj-o iTjjti'i (ja AjlxJl (jAx_a U 1 ^ ibi 
ALojJI ‘tjui (jli »(jajLiaJl CjIJllu ^(jjAj 4jl <—)Lul_pll sAA ^yaiLi l'.hAA 

% Y J (jlSjjill ^jaxa ^ja AJLaJi AamuII t ~d a, i in' O (_JaaaJ AS iABa (jAaJjaj] Ajjliaali 

A ^ ^Ail 4 > .. ^‘il % U_J <jjLa ^ '. - -^"‘ ■ . (jij 1 ( ~ ,q til] A ^5 

(JaC- (^1 i5LL (jluLii^JI g-^LSy l_ljiixiiJl A^ >ali jjlj AsUs yA yi Si 

.J=J <J-J 

Ljaji l^J Ajl Vj (^jljLuoJi Aajl^a iJL>Iaalo11 LjIJ) a O* ?£■ 4LjbJi 

jl jjaj ^ (JajlJI v » jjj AjIsJI t*u*. (y* ji ^**i\jiLall ^yo*-i 

»Ao! l^alAaOuil jIjSj (jl LlllAuaU Axl^il ^IAajLjiII (jaj .(j^aa Ai. (JsSf l^-La 

J|« ji i^IIa (_^Ajj A3j ((AjIAAIoII (J*j 1 (jia >u%ll AajHa IUa*ij Aju jla 

AlaAkILall jl 4aj\jLo]l AjaoaJI y ^ ■*» ^ i_ya>Li SaIaujj -1 *i A .' . ,.Sf' «t aLi^ ' ^ l_1aSjj3I 

A .J ... i tl (-j i. ^ -v ^\ l i l^. iiA*a S^Lj^l 4 _lhj]I (ja y (lAjlAiAa^i 


eluli VjJUjjlj lg-Lo jjrntill t*iljtjul C)1 nil j AxJtUll CjIxiISJIj 

>Ua.lu3 33 A-alc- Aii^j CjI 'ijlall Cjb;>h.u *5llJ (jl (jaj .AjS^aJl 

^iaa. jl £LXs jl l^3UulaJ (jrf 3aJlj 'fl *^-'.,,1 ^uijlU iLuM ^»le <^ij JJ^ la 

4 j-w ■ v-.ll 1^31 jjfc l>lua. (j-0 (JiSH jV.' CjijJXs (ji (j^a ^C-^jILjj tig -al ^A">, u l 

Ob W all (Jiliil UlLi. A^ljJ LJojI lgj]i CjbnJI £-1Ajjlia SjL^all 

{Jjijt >*i*kll Sjb! t.*‘lLj>nlj^*jal A>Ti j <A.~k3l5><all ft ^aij AjJ_ > )iaS ^b-tlijiVl AjjLuiaj3l 
Sjljyi ^)AjJa Ajjjtll »1 w' ■■'j t j^LJl l> UjJC. £-0 Iglbl^.nl 

jjjijjj i>, iLij&l jaj SjjiVl dll_yluJl Ai.jj]l ^Jc. tSllj £JW 

tAjlullj Ajati-oll Aj-kljll jjA ULal jJjSSm Bioherbicides (_ffi ■*-> 1' CjIjjas 

I gl^-v 'u Ajk3l!L<Jl t." )\ fl fl *1 S.ilj j till j ^ l3gj \givh jJj 

Alrnll AjLaTk. 4juA djIjAiSJ ^AuaJ^ c.l3iJi ^Jc. (jjj3l*Jl j! t(jj£. 

tO ^Aj 33 (Jj3 £ja Aj lilijll CLiI.^uaH ~. ..1 ^j| l ^le. Aj&jj^iSM 

^lc AjSjj^VI ejlajll Aijc Cjbu!_p Aa.1 jJjijj sAc .l ft jjti 

- ^ Y A4 1 tiij (Ji-jll ^Jauij 1a 3j jj tljl 33XaIl jlftft. (ji ^JJ Y ^ Y 

_ Y £ A \ , y Ay..* L l-^1 -v X% J-llil LiJaliaJl £6 jSjJJ Ajlj c%£ i 

.(%°V 

'-v I ' r ^ ii' .1 4 ni iil l 4jl4j«ibi 1 t * il ^ jb ^1 1 l | ^ 

jJtwj 4-vq \^4 -v^l ij aJIjlS ebl£ (jluLiliaJI dlljXLal Aio^ftj AjojUI t*iLal wY.uNl 
(j^j ^33 (Jai ji i. n%j ^l« Ajc. 1^) jJI 4 ciiVbJl {yt ^jVJ >*-\11 (J£Llui 

J£j eJ CiLttjU Jl »i-ft-' (ji i_i]j^ll bft -3t<a3 33 j A m*U» all diljjjljll 

oJLiiJl S^jb^J A 1*1 anil Ajaiill Ai^xadl 1 ».ft c5Jjj (jlJ tAjL (^jil (Jjuodt AjS (J. 


£ 





tilAsVI A^alSjaj ^jJUUIj (jjriift J£ jjLLij ^-ujl Aj ^j^jLa>JI CjI-Iu-J 

4jC.|^^ll d)UK]l L-J^Xia^ evLaJ^lIj 

l^JJJjJj <IfUflXoj A]^ xjj <Lji1J I^c-Ux^a 5L^3 y i& <j-a L-jlj^l <jj£dJj 

CjLo^LcaII <> 1 .1 .I^Tw nail ^jiiaalLj (_yijlj3l jl £_5^)l£ll .la'll ^C-^kJb ^ya (JiaLan 
t(jajL.!a,iv.]l dj'-ll-Lo pLiajS t Ju'llili~L 11 Cjlina tlfll-aSWaj (jajLa^Jlj Ailtiall ^—ijlxall j 
ij^ y 1 )l ula 3 ) L** l i 1 Wj\\ ^ ^ < ill 4 U.Jl *4 m l\ L*|) tl \\ i.** jj 1'U LjLoI^-IliIj A 

ulilla ^4 Vn u l^ A <4 q ji* <1 iM^U r> 4 iai■ a 

CjV J lIj^C-Isu t^jjjl.a-vll ujljUJa Aal^Loilj j/llll j <■' J 4^_i jlll 

<_)jlll ^3 (jiLUlaJl llAljjal Ajuji^ll ^JaLxal! (jisj 1 j j~y1 tllliua 

<ajl£a 5jl^1 jlaaaJl Cjl^Jial (J^'. --1 ■"!' iajliaj _jl_yaaaVl (_)taJ tdlLiill j 

tliliua (jLa-a 4-cl^Jl l/'I-vIU. ^^11 U...ia £_* rflljj ^ n ll .* *V \ i L* l l ^tU 

l"* ll a\ I VjkJflLl!^ J ■ > -~. ll 

AlfuiLs £a 4jJ^)»Jl A yft al l cljj) (^3 l—Aj&ll I ^ALul) (jl 41 (jLuiij 

,_jj^.ll AaSlal ^slil! »1»H 4 j3 wj jjl j * (Jl > a.11 lii ^3 dlli! ja jja 

UjW^ U^U Uil\ U 4 U» um ailll^l f^lll" 

"ifl^ ^ lljjU f l^W 

c_i3jyaJl 

yjJJa^l! 'J« ■ all .la~ka 

E - mail: mselzemaity@hotmail.com 
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(jiiUiaJl (Y • • A) jl! 


Lg1-v4t<a j u* '1 


(jluLua^ll gJ&Luut j AjaA I -1 


(_jjx.^a ^yjc. (jL£-« jjj l ^jai La IjJ UJ>lc. ji 4 1 «J>ar>£ LjLu jUjC-} (jS-aJ 
jl (Jj, ^- -v ^)l A J-i.'~*'l ^ O^jiLa 4jjJLu djl^jjtil (_J*l ll wi~k 1) l_Sj£>JI jaJl i4jS 

AJSIjj) (J^uuJl (Jj ^al all ^Jc. (jijLIuaJ] jijLSII I La j tlsLjLi3l 

1 j ' ~i -%-jj V (Jj-^ LH j' CjlaA (^o (Jjj-ola-ail (jjaa j 4ja.Ujl fjl l Ajjlxallj 

4-ail£a »'■' 4 ■> j*ii 4-aa.ljjVI (^-3 jjjllll I Lb (Jiallj ,l$J 4J na.a j (jjjLLk 

Moody, Unger, 1984) jLl aa.1 o jUli L5a Jlia!! J^ui tjalLLaJl 
(j-# jj&lj i(% ^ A) o jD\ iIlE J*-aj LSlill ^J] (1974 in 

fLlij t "l ~»*i (% ^ * « ) jj^l a J£j »(% ® ^) (Jj-iil (Jj uit a > imi 

tJjilLj °/q Y •, Y iS^jilL % ,A ^11 £_Lj 4 uaill oLb jjij all 4^1 j^\ 

jjj ^ULij .(Oudejans, 1994) °^ ^ 

4_JJjll 4-» j'L tg a&i (Jxl^C- 0-JxJ jjIjj ^.uiLull Lb <j* SLIjuaI! eJLugj (jjjjLliJ) £■ jj 
{(jujLa v.ll ^LsjjI_j 4jLSj 4 4_j_jaJl c-ijjJaJlj 

(_)-a LAjJC. J t4_ftjloll 2 \iKiill jL loLaJt ojlj] 4 i <nl % J 4jcIj jll iliLlaal' 

4^1 1 ^11 (JjLl iJ^axJ f^S j J^<> j§UU S^jLali 4 u ii <11 (jjj JULJI (JkUu) j 
tl iLjV jll *% Y V-Y Y (jj _tU11J j®/ 0 Y • Lg-Laj o 

Aj-o oM 4i^coj .(Smith, 1983) % 1 ° 

LjLo, % 1 o Jj^aJ 1 (Jllliijj (jiiLiadl ^1J 4jta.!j_gJ~>..iall 

4ii£j ^ya O: jj j A-ajt 4j^\jj1 JllJ l^jSf 4 K .* a jjj£j l_j LitS/l jjti j^lc .j 

4M . >y ’j »4_c jjyiil (IjUIJ ja. tljLiuiaj (Jji «*i -a all ej^a. ^j_a (Jiaj 1 j >1 LaS t^Ljyi 
^jLaJ^U ^Luj > nJ \j (jjjiLsjl ^ a\J 1 ik3l 4jaJ > a-^ L-Ui bJ ■ at < ,jL t£]j] 




ll *a tv a .all AjLlflj JT jj-all (J\ j-a 0ijJaJ jl jLoJ (_)LuiC^|l jli Laajij »4e. J jail 

.f ' J- ^»4.1l 

Cjl_jLiill aLaJ IgjS Sjj jail <J<alj*llj t-iLic-Vl (JSLLaj jlj*il j£joJj 

<ull jJj - jL£-allj t»ji jl ll j n-il 1 o.ll t a Lai I jj-lc jjj^I ult ; < ^_L I_aj3 4-jjC- jaII 

jjal j^o^/l OLaulx jl itlLjjLill *« Lll t4j j>« •vll tliliVl ^5 jIj - ^ ll ,'i’ic. ^clxoll 
£U^aJ jl j£aJ_j ,4jj£ jll CjULuII j-aj j_a JaJUJ 4jjjll ^ >" )\ 1JjyjJ jjiu _ 4jjLill 

- jjLSl) jjj*j - LAjSISjj tilL o m S/1 4jlc.l ; jjjb je. 4_uLa <il£ (—iLic-^/l 

jLa-Jt tt—ijuill Cjl_jJa CjIjJs Ajj - 4 >1 i<ii 11 11 4L_)jljill i*ji 4_alc.j 

l_uuij1I j - ■"■"'ll ; jj jL jc. Ajc-ljll CjIjI 1L t_jL!ic-^l jJaj jl j& «jj _4jjLdl 

^-2 jjc. jjSu «_>LLc-Vt jl LoS jiJll ij-3 4j*j.>la jjc. <^£j jjjSj 

11.'ilLll I CjLo^LJI ;L^j1 JLaLlt jj-Lll 

- jC.iJ I jl 4_£jaJl - JJJ-oll >.,.. i jH 5>1 j-a Aj jli -^dl.^jjjjall A t4_JjlAxll 

'l_Sj*^]l jsLia AuU - llAiVI j* lA jjt j (jajl jill f I L» \l j3 

4 .>aa\A t(Jj i i-i -t all jrLijl 4jjjla ^ L AfiJ ju La LJlc. L_liixjl AISjLo £- jij 
4_C-j jLall jJC. jlaLiall (j-Sj tt!jj-»Jl jl <-aAiJl till JaV- ^IaxJjuiI ^Afr jl ^lAiS-mb 
t AAfi-Vl 4_ajl5b ^aljj ;<Jab jxljC. oAjlj jjLaj AS l—lLLc-S/l j\_j -> aj 

.4j.'.*’»ll Ajl.Vj.all 4 Ji.u1 111 -all - 4 j la tall til J^lll jl jjjxll jl jSj - IajLh 4» AaAuiall 

jVil mivII SLaJI ul jjJj jjlajll (Jal ja - T 

4_la. jo ‘^g-A JJ Idl j-a j -v'jji £-Jjl I - )l lU.ttVl LaJ CjLjLjll (J^l 

£jj_u: j_aj jjJa-iJl j*jll 4la.ja _jjljll 4*jjij 4jynLuA ajj«-i^a 4ilj jjSjj ifijjLll 

l L*Jlj aLJl j^a Lala ] 4 £j^ jjSjj Jr’tll £• jaaaIIj t jjiaJl < jjaull jrLiy 



.* •». ll tijtjiii* (X • • A) 


(jrLli'y A_§Ua3l Os A >Tij i ^Llj] a ^ j« - AlaLij Ajlj j_u L$j O^juJl 

A j ■■■'■-' Ain-i J 4 d ?*_? J J A ljlnj ' jj* A_jAioaJI j n-J i«)'j al i-ail Qy£jj 

La jAjca ji ^Lili L$-SS AJUJ1 ^Liil cg.»>> Jl Aia.^4 -jjijllj tAj^aill tAj^)fc_^ll 
Aiil^ajl fjy> ■' .*-v U SLiaJl djl j jJl ^)i «-il ~1«11 j oLuJl A£^a. L-iajI j 

Annuals (jSiLiaJl -X-t 

^lujj ^.i Jajll (j-a _jaJ 1 jj jSjj <^Ic. (j j£j V$jS aLlaJl 

tA_ujjJl ji C-iixllI (J_p (JJLa^ 'll l^Juj «JSI jl j ^Ic. ^ (Jiai] 

; L^_Laj (4pJl *_* J >- c - A Wi jMi-k (Jia) jjVl AiA.jjC- jjtiLlLaJl ji (A_)^jJl a Lagll 

In 1 «V) ASj J ijji ^ySkJj jjjul! (j^a jaJJ Jjj]] l—jL-a C . V' AjiJiwall djL] 

l^jilal ,j-Aj t fHUl (Jjs dj_j_ajj jjaJI ^Hilj L& jaj t ^j_a 

i—jl i* r-VI (J amli j^ AjjIlUI OlJ_pJl j ^jjVl tcjlull f^yajp. ii—jLiiH (Jjj AjuSoJia. 

^LSjJj ' fl ^ - >> *'j iLA ja3 (J_ajSjj ^yi Ia'Ii mi! J 4 h'j jjAJl (j_A ja jj (j-jJl 

.^Aj]_jaJI AIi>MIj 4 A_ilie. Igjliai LL *„ 1, (Jj9 dlJAJj 

Biennials OjCj (jiitiaJl -t-t 

qa c ~~ . i l til l yjaj L$j 3 jjjijj i^jj-olc. IgjS aljaJl ajj^ 

^LaJI (j-Sj tJjV' j»L«Jl 1 _yJ ^Aj^jj \ j j\r- a l'i < AjJjSjc. AijjS jjjii. 

< Jj jir»^VI 4 c _11 ) l jjlil A, i I * r - 1 t,J (j_Aj t JLi j-ajj jl nj i* 

. JJaI' cil>ij 





Perennials S^-xaJ) -T- T 

jLj 4—alt 4 “■ -** 'j y~- (jjiuJ (jtu j*j A-Sj (V"'t ■■■ (j-o _j 

L dfJ > ‘ r ' ^' 1 ^A>°j (Ja.1 j* iuLJ i (JjVl ^Ul (jS jSISjjj ^tdajj AS 4 >*. ■■ *11 dJjLuJl 

(_}-i.1 ja. (jLi j^aXA djLjljJ (jJj i4jll jlai (dll jLui SAjlI 0jJa_il! J ' ^ jrLlii 

\ g a*A Cj ij-aj 4 ajlT, a <a1l djU1_u]l ^yaJLlj (dll jj-ui &AjlJ jjLjJ AS Lj ^1 Vilj ^jjAdll tt . 

V 4_wljl1 ( 1 .a til dlj-a jivlj (Lgjl jjl AASJ AS jLsk-JoVl (J-la Ig ua*Jj i^ULi (J£ A^aljJl 
1 j‘l< AaAhJIj t^jAjil (j^a j<U A aJ.'ll, nail dAjUil 4-JlHg. j t4jU...tl ^jJJ (_}■ 

(Jioil _jjA»J S_jjaia (jlilui) 4Anla_jl jl djLajjjj a—l^Lua-u <CjLj jA Idajl jtjjj 

4_lia1 ij-aj i^_jjA-aJI jljj 4_jjSll m j jj (jUj 4_u1 jg_]1 (jlSjnaJl jl t ^4_Jjlll 

t_ll.tig.yi ^.n Vn j t4_J^)jll frljA igll t(Ja^ll jluj 4. .tlA.* *a 4 itUlltnall l—lLic. Vl 

4-L-uiI jj saLc jSLSjj) Simple perennials 4 K. U ii j *j-®** ; (J _ll s 

jjtijj (jl (jS-oJ djj-aJI «Q n m l jj 4^c. jt-ie-all ^jAaJl el j^l (jl (j 4 ^C-j]\j tillij t jjAili 
Sj-a^a t-jLix-l .till j jl ■> ■ “V' (jlauj 64 jjJ 1 »lj.*l lg 11 Lg_iaj tlAjA^. \j\jj 

(djjLuaojll iJL- ojV' «j^jII ^Ixaoiljj jjL£jj aj) Bulbous perennials ^4^j 

(4_J^pll ^rli .a C tAJ J (JJ-S djjljia-l ill j j^jAaII £CJ-b (jLiall (JjA-aa (jJc. (_£_)_Jl p jjll j 

jijj L-hJ LgiSlj jjiJ' ^iii) Creeping perennials 4_Lvi j ij^u* i_Lije.|j 

L-ltAjJU I j 4 iti Jitit 1 g la j 4_Jjl jgjl (jl jj . n 11 ji 4jda_jVl (jlsjjaJl j d)L« j jJjll 

il l jl Jj>jl1 j ( ^jij^oll 


(j* 'll it.-v 1l 


a-r 


Land plant 

;(Jawj 4iyi Ciai jr j-iJJ (_yjll <AJajVl Otjljill jl t-iLtic.Vl a, 




CjI-Ijia (t ♦ • A) jll 


iA«Jl yJk J-tajll diljjbl jxill 4_LijJ (J jia. fUaj l$l ‘Grasses dULajlt -I 

SjjUll ijMjt ]J Ajl J=k. <Jjaj!l £-l^jl 1 _pn» jj ‘Ajjjll )>1 i>jJj 


AjU_iJa 4_al& Aida-i (jjij Ljjl jjl j t 3 — 4 L^Sliij] > j& Vi W ilJklj A_9 jj jj-lc- 

.Ajjljia dll j AjJ^<a£. jl A.aji'ii.na 

i_iijL_o AjJ 1« (Jlixuj ^jic. j'-.j Ail Ijc. Laja (Jjaall Aiij ‘Sedges J*«uJI ~UJ 

j y *J jjjll At I ^ji (jSlj lAjla^II jjSLcVl .la,.mil dlljlij Via nj i^l J jVl (3* 

ilm-ll ^ I jjlj «■ «j.v.\l at J-v ^ »>i1jVlj tAji «-> A V ^ »>iljVl XakA j_ojLlu 1 A_sl 
.dllj^pllj CjLajJ^^ll jtljj 6^ax>oll Ajjdall £-1 j^ya Adic.lja> j-tll 

Ifl 3 j£j J' <^=yjc- dilj^UI ‘Broad leaves (JtjjVl 4 *^4J~ fc-*VJ^Vl -£ 

l^ySj_uj dll j AdaJjC- 4mle Ai—<a_J Lg9 'jj'j tS^ijJl 3^8 jLluVI die. ^dSjj 

c^' JljjVl ii-<aJjC. dltjLull (JSj iLiwij (jdJ IjJ V* SaIc-j 

iSj lAijj i (JS AJljj fj-ij jLui (Ji Ajlgi AjJa^jn^a jd Villi IgJ Ajllwii jdj 

(jic. tr* J ‘AjJjil £aV»m dirkjj (Jj9 (jLJlj jjl^Jl ^jlc. jaj ialii ^^le- <_$jidi 

i^yajLAj ‘(J^yaJl A.j*)\.» tAj^^ £• 1 _yj 1 

Aquatic plants AjjLJI uillUUl _Y -Y 


Ajdj l$J AjljIj]I AjjLall dilSLull 3 * jjSUI ‘Vascular plants 4 jjLc.^ 31 diljUIll _1 

dj_y-aJ jjvuz 3j^d I j -aVi* *J ‘ j'lA jl j (Jljjij jd“ LgJj <4 J, >.jVl diljlji]! 

C5-J) di?JI Id3j ‘L-SJ^aJl u& AjSLui Aj-a\jll 1^ 

jJ-3 3 j^ ’ diUill dlljlAxoj - V»» "jj Ajs'Ja jl (,Loll AAujSjx jl oj jL) dlljljj 

l^ Uju Jl 4 ‘cil^j]l Ajdc. j! liull Igjlxal (3°J ‘fLall 

‘ JajJI L-llaJa I gill a! (j^*J C-l—all ^Ja-ui (^ylc. Ajailc. dllllll C-l^^ (J^ (jj^j) dlLailuJl 





uaj ulil jilt <jjlj-aj (J-£ oj jjjUnll uIiLjLjJIj ((jjL^gJl uli j3\_Jl j 4 ^Lalt ju-i. 

4jj£l jll (JjA j^jil j/i^. A iujiut ‘UAjL*^! iAjjLojI AjalSn Lgjxj t^Lalt 

Ljjljjl jjAc- ^j«mi 4_ja.jLU A AiU I^J A ii.ja^j\ uliloLull (_J!Lc <xil*Jl j 4 ja 11-.1I .'.llljilij 
a 4 Ajl.ll jlj «uliLjl.nlI LjoI tCi b jial l jx>l > t3j *~■*' 0, ^ °J ■ 1-1 J 

- ulilAjj,ali Iaju 4,^iL..u> jj&j L$i]i Ijlj itA^. 4 aj 3 j jj&j jUUl jl j'jjVi 

uAjjIc.j 4 y'L.ll ji a ajA-v (jljjl jl (^jlaj.ii l^J uluaJ AjjLa uIAjIaj ‘Algae »—JIaUI -u_i 

4jjjS-lcjjSj-o uIiLjUj (j-A j) u itl-uL J) 4 asI£aJI jijl jc-V I^AumjSj (J&4JJ 

t Ldl SjLSfc jl A_jjj U_AUjxJj llj. <£. jjxJ jjLjauVl jla-XJ jjS L ar.l ■ t<xjlc. 

. itl-s. UH 11-. lil jj] L*jj u*Llij ji <3-^-a jjl jji ^ Ijj jUl 

(JL-Ju jl 4-ailt {JjlAj^ <j jSj ‘ciLujoJl 4-Sj2j 4 jll~u 4_L jla <jjlai uljlj-aj jjA 4 jUjA. 11 
L^jt-ol jxj ‘AjjLaII ‘ liaj ^JajuiVl j-a Lk jjc- j! t lSM 4 jLuij 4 jjA. , ^.11 jx Alaj Ajjjia 
4jJ j£_uj^£Laj1 4_jA«.H ft l j-all ijH^L ( 1 jx±jjl \-mV 1 i~j_LJaj 4ljj_3u-j-la-la 
l o^ 'ui Laj 3 UlAll lijj Yj 44.jle.jjl AjlLaJl uliLiLnll 4 i.ll j u_.ll! ru Ull ^ I jj] jj£i j) 
(4-J N./.U jl £-LaJLj \ 1.1*1 x j j5u \ ^Lo AjAuJI j lA allU . a 1 -afrl 4_^i1SLa11 4AJ jla jl . * j ■.■ 

jl jLsj_ui 4 _jjAa u^l-Lali V 1-^1^ (j-a® V< 11 j ‘^AfiV 4_l^jia ■ — jl £ AaaJj 

. jLill ‘ _ ]\~k U l^jilx! i_y^J ‘4 jajt-v jl jj! 

uj-ic- Jik2 (jrjll ujUlfr V1 jM -Parasitic plants A_likuSl t^ULill 

jjic- (J> n ~vjj 1 ^ jl c- J <—iLjliJlj t4_bjll uliUjjj OljljjJl (jluu 

jj] jlaJUj 4 ja.LuJl 4-l.xr-j 4tiljlLjJlj t(JjdljJI Ig.LAj 44JiL*J! 4*jULull jx Ljjljc 
j jS3 aJ l^jli (jji^ j 4A j jUA. jAJ J->lj3tl3 ^A.JjUlIl j*j]l (j j*J (j] 1 j j^OJj 4jjiVl 


u 



(jliLiiJl (T • > A) j]l 


CiUliill olAj i* /'•*» tj i^qUc. j A_il jc. j (JjluJl Cjbill oVja ^hVinV Aaj£j l^J aJjIS 

.jjLa-« >T.J,n LJn-jl ^ui'i'ij jjl (jS-oJ 1 $ ><njj j$£3j 

4j<«yi jll Ajinfill oiaVi - f 

jjjSj I 4 I 4 (ji V) t(JSL>jLaH (_)js -iJ-lmJl A*lc- Ai-aJ (jjuLiaJl 1 - Ua«UJ 

.* 1 ^ 1 Jjjii ■* — N j llA^)JC- (_j^ jjSI 4 j %l, Aia&l l^J 

^jluuJl ^ic. jl AiLaJI (JjIlala i jic. jl t.Ia.1 j]1 aLUj 4»Vi-v a (.lAjjj 

■UC- jl ASk.1 j £_jil jl 4wu IJJ ^ bjn-v% O^Jwljiall tiUjfcj t^aJUJl 

(Jfl - -J 4j1 VJ JAVlVl Aaii Jl3 £-l_jjVl (^K” J jji £4J o\1 f^ya Jjis 

^la-all ^ jSjuuJI ^Jc. AjAi/V 5VI Aa=vljl! t^ye Aj-Jkl jyS}j\ l^-la Lajjj tlybvJlSjs 

^ V) 4aaaI jySt^\ (jjjLi^J! L-UJjJ _JJJ IjJU-ajltiil lii. i _<■ -^-»J ^5 

.<Jj J' JJ&J lAjjfc ,jc: 

jjt.il . M-st) A^kSli* Jjla -® 

^j-o JjAxJl jjt, J .*-v ll \. A *kl sf> a^ jj...^ ^9 (jjijLjJl _)JC- (jUjU^I ■ s- i ji 
.isjlj tjj*il (jji »V.W jjL AjL-a’yI j^lo yift oifc j tAail£J! 

^Ic. j 11 1 _ ijll. ..I tliLlilj .oiiLjl j£}&) pi 1 j-»r-1j j jb £j jjjj JLijjl (_j-o 

J lAI. ,|I J^3kJl Uj Aj*J_)ai!i3l -Iajlj! >i11 (J^UjjIj 

l^ya AJlA jjjSj l^jl iljft ' 1 _ tjyiLjo c'il \} ^ ,t . ^ic. AL-aLaJI jl o^jl > Jill 4 ,^-.1 A j 4 ajUi 

pLv-jaC-1 y JJ± ^Lub fjyiAui *kl) ^LojjJI JlC- lAjjbjll Aj^yUl ^j* \\ ,*."V V Jjb 

(Jlll^yiSj Cjlj.Kiu.a'1 j1~>- ^ A>iM % aV “ '1 .t.<- V1 bliij CjU1'*w' »Ajj. U-s. jjl£j 

^xj 4jc.1^jl1 CjVVI (j* IAjjc-j i »jiVn 1 jjjot II iwijjjaJlj ^5^)31 

jj! ilajs. —a/ ij y-.,W. AAfcijl’l ClUijJ ,-a U ^Lttaji ^JC t^'-bJLjjV! 





UjJC jjc- 4 -J-oaI jjSVl (J-jjUiiaJI <_jjjjj |(1) JjJa. 





t-AUjjll 

Cyperus rotundus 

Purple 

nutsedge 


t 

Cynadon dactylon 

Couch grass 

A jJV 

\ 

Echinochloa 

colona 

Jungle rice 


r 

Echinochloa crus- 

galli _ 

Barnyard 

grass 

AjjjjSI 

£ 

Eleusine indica 

Goose grass 


o 

Sorghum 

halepense 

Johnson grass 


*t 

Imperata 
j cylindrica 

Alang alang 

liLxll 

V 

Eichhornia 

crassipes 

Water 

hyacinth 

J )<1 eLJI ii 
' 

A 

Panicum maximum 

Guinea grass 

(W*' 

<\ 

Chenopodium 

album 

Goose foot 

jt-ujj) A-iTuil' 

1 . 

Digitaria 

sanguinalis 

Hairy grass 


n 

Lantana camara 

Lantana 

U3SUI 


Avena fatua 

Wild oats 

J^j 5 ' 

^r 

Amaranthus 

spinosus 

Spiny 

pigweed 

tiL.il 1 L-i^c- 

u 

Cyperus 

esculentus 

Watergrass 

( ji >^ ! M*-) 

> o 

Paspalum 

conjugatum 

Sour grass 

jlioll jJjA ill 

H 

Rottboellia 

cochinchinesis 

Itch grass 


>V 


n 


Oudejans, 1994 *> j_>k« 




(jliLiaJl dAO xl« (Y » • A) j]l 


0^ IjJlc.J .(jiAiiaJl i £ya ipJtli ^Jc- (£jid JS Aj^l^iyi 
Cy 1*JJ^-j ijijl-iaJI ^SjjlSxJl jl £^>L2yi ylc. ioiu Sj.uj'ijM 4-viKJ l 

<jjUxjSll A^slfLallj ^Aj^jljSjyij AAilfLJl iAjcJj jl( (JjLuajJl 

(jiul I M-hll jl ^Jj^ll ^iLjiyi - '-® 

djljjtyl eJc-luiA] iilljj (jVI jjJA. f-lkluU dill jL# <^jllJ (jjUl ^Jfli (jja 

I ijj&J L« Ijllc-J lAlLaxll A#jL« Ajc. I j jll Auolajtyl Aj-alij 4 inj...j1l diVVl j 
ftLao A jH « 3 jjSi S^i * \ i j Ajjjll ^li.ii diaj ^jSuludJl j^jiak ij [Jr'' jl ^jjJl 
AAluAjJ jj\£jj A aj 'llinil'll .*-vll eLad (Jsl l^J&l j iAj]^ jV A 

_lLac. dilil 11-0 ^lc. djLajjj_>3l j dAjjJI 

J>lUT-0 


^AiVl AaJI duai (jua (J_)Ul (J§1 jjjj dj_^aJt (j]i ^Jj>.-i-k.«3l ^jil Ixjj _dj_^J\ — 1 

4_>l j. V -al l 4tl l jji (jua tta.%11 A-Skilial A-a j^All A_1 LqjJ 1 A jlj£ jus 

^JLj A_jLaC. (jjj t t jjoUa.-aJi dlljJAAJ ejLt I flllalaa ^JJ ^jSVl 


iLabk 1 ■k.t'ia-tt jn«j dljSJ^ll dljaJl j .B-AjxjJI Lf S JM .*^11 ajtjl 4j-v j~il j*i-..V 

AJ! jaJl jl K^ll djl JJiuillj 1 jjLSjj_i_j jl •* H (j|_9 A-mald jjJ_l 4_j! <■* 1 ji 

ijAic. di^Jull (jS-aJJ .Ac-ljjll (Ji 1 ® *■■ *1 *ir-Vl (Jjil LqUil.Wi. J (jSd) 

j Ladle. < ^yJJUia)!^ jVl .lAjpiJ ji t_ll»lc.S/l jji) dAijj dua^J 

.Aj.uA HI'S (ji LjjLic-Vl 

Ojjiu^ali dll%1 ^.iu>ll ^jC- Ajuoldj Jji^i^ ^ ^ya J&\ ^Ijjj cill j j _^ljj_ta^all JalaJl -X 

dAiVI lg* j^jl' JjLuiiJl ‘. ''1^ * ‘<j^ Cp J^3‘ a ^ djUljl^j Ajlaaj i. *a-1fl"<n/i ^jJ| 





, > .art^ail .klajl (jl cLjU= k tAjaAl'lVt Ajllc. (Jj> <i\ alU aJll i"ioi^ 1 -.jU.-* j[ 

. ^-i-. *\1 Alla. ^9 jftLot AjC. 4^al& ^ ^jVtUu-jl j*j 

A-okji (jiiauj jjVl (Jjik (jiiUjiaJi AjkilSuJ -*LiaJ\j ^aiil -T 

p tll9_j3l (j<o Ak^k Sjjil jjiiUiaJl (jC. (jja^mSVl £AaJ Aji 

I tjjJ-iH (_> AjLaaJlj A^al^aJ (jiSUj A j kit "'ll J AA*. J _ A j 1—— ~\1 _ f 

j\ 6J\* > 1-iH L_)jjaJl (_JX »\IniII J-aC. (jS^aJj tCjlclj j]l (j<a -j~'*J' ^3 AjjjUJI Ajk-Jl 
(ja 3j_a_a]l t-LkiJI Jaiiij j (jlfl-jm ^3^ jl Jj9 j_ui9 

N j | j U il I JjS £JjLu: 1 5^*J e-LkiJ! A^ajSi i— nUlj ^ .£-^1 jail t#® AjaljJl 

AjLaC. #.1^^] l-g-J (j^)kH *-j *dioi_jia£J( Ax~l-> l..iiii1l lLlk!_^yi 

t ;'j ^jkill! LjiLaJj (j£aJ A ’’ij» a Cj'ifl ^»|jliJLjulj (jaal\ ' AjO^uiil Ajkijll 

aJIa. (ji La£ Ajkiill CjULjll LVL (ja lAjJfcJ (jjlij (JSaJj 

Ajo^u 3j 1 '~'' "*• *- T| 1 (*-* 1 ^ /'VtA'i.ul ^ic. ^ 1^ j L_)LuaV^ .AjjiaoU! (Jja-aaLa-all 

cJj' 4] lj j^ull jjiiSljj]l t..liaul lilkj A_JjaJI (Jks jxjJI 

(3^13^) ^.iA ,1k- 

^lc- a kal -V ji ^9 Aalc. 4i.^ <Jl u-lSUjil JC-LujJ _^5(_JjUil _o 

jjil^aVlj AjjIjJ^JI <1:19^1 ^yij»i)Ll ~ j tAj^JI Ajji ra Ai 

.Ajajlill (_>niil f\al\ J^jk Alllik-« 3.’ ■ ^ ^ AjBkJLall Ac-1 

4^uj]jL>'i\j A^ilLaJl .f_6 

ajLaS CjLujjjjill j\ CjUjISH Ja.1 ^1 .kJLut jjkLkkl] AjjjaJI Ajx9\£^J| ^JaJolU 

i> f- j| &LaJ k**. lui J JJS jl A^Ubl A-iZk. flJliJLJ l^ xjh 1 c4-^q\<^ 

^Jc J 1 ^ jSaj CjLuij^a jl AjjlSjj] jjc. A^. CjUjIS <j*o (JJS 



^Jju Uja 3 1 CjldLU-a (X * * A) jll 


A >.al> j tAjuiSLLii]! Ajjliill £>ljAju-k-1 \jJajlj tAjOiixll ^J^uuo 

i Va j jl£^illj (J-Lc ^<iJl (J-cl^C ^Ic- JA Jaxll A^uiSIAaII 

4 yi^\ ^axj Ifl \aj Aj^JI oUSISII ^jic. 4 ^ %1 ]H aIlaV^ j^>* 

4 u'.y^ ol.-yj LJajij *Uil jUi <^£jd»3l (jjjll #Laj (Jjjjll A-il^j) 

jjls tilljl 4il_iJa'yljj lAjSj^cVl SlaAa]' CjbV^J^L ((_}a} 1I ♦’ball Oluiljj tCjj^jJ^a 

(Stenopharyngodon idella ) ^ AjAiidl S^J^\ £t_jj1 <_)iuu 

Axj uijfi- j jAilj^j j Ciljjs (j^LL-all A-aJl£*al £-Laij CLaAajLml 

^1 AjxSlS^il dilj^jJaill 4 , -s.j 2 p. i'll ^bl^oVl Cll n..cn «1 ‘A'i.,,1 tiljj 

^ ' ^ V V . ^ i j^ll ^ ' .. 1 t ^ Vs t ^ AjAilsj ^ c 1 ^ I—i ^ .\~\ ^..-. i ^A j | ) n *1 *v l l 

ilg_] jjljLkii^kJl AAjl£^a ^9 i sc. jj aAjAa j^laLLaJ Ajl> nVl eAaJ jj Ajdaia 

Asjai« jj-a Ukjl^jlijil ^»J ^jll ^.lAi^a^l Cjlj^jiaS (ja> j till j ^Ic. 'Ll' AULaVl 

UlljU jjjjjUiaJI {ja A nt n £• l^ji Aa^lfLal bjjl V-JjC-j .JaasjAall jJI j_jia 

(jx jjjjjLiiaJl <JjlAj±aJ Ljajl U-i^)*Jj lAjJj^Sj-a CjIajJjs Sj^to <^9 ji ^ll ui j 

cjIajao Jl^a ^3 ajj3j}I cjLojSjI! (JjAa.i ^ (My coherbicides) objlaiJi 

.(jlj’LiaJl 

Ajilj ajSlj AaSI&aJI - t _ 0 

tll9jc ALo jjjjiLkbaJl A ~a M^ <i ^3 Ajtli-casJ! Aj^jAai \I CjI 'j ',bl AjI^j 

sblii dijAa Lfi^ £y> Aj j_La" Lai j ^jaAaLal^ (J>“ Ci litf-i jV' 

^jJa*j l^-olAaAjbut ^j(S A^alc. Ai^alj i^dU (JjJ (j£ ^3 ( jJC.jl^ol! 

AaJISaII ^d^oll (_Jla 



,jS]| Jyaill 

5 * 





(jijUiaJl Cjljjia (Y • • A) 


(jluUiaJl 


(jijUlaJl ilitjUM i—< jj&j .) 

jl < Jjjl mi> 1! jaj jftjfti j! £ioji (JjS (JaaJ AjjLaiS llAj&ja jJiiLliaj! iljl.}jja 

1 ^ ll ' / a H jllaj 4 j jjAaC- cl)Ll£ja tfria ^j-alaaJl 4 jjHjl31j IajjISj c.LjaC.1 
JJC. ilAjSjall jjaxj Aa.jj Lo£ tTj'..,' a . U.a-s. i a (jLaJtLjal Iglllc-lSj 

(Jj'^'' Ij-jL jjljLiaJl i." il \itji _ jijLiiia dll JjiaS (JaxJuJ AjjjJaaJ) 

Non-Selective j^- Selective Herbicides »j^= djlau- 

Ajjl^a. cjIaluS j! Contact Herbicides cjljjf«S J**jj Herbicides 

. Systemic Herbicides 

£4J < ^j]l 4-Jjljjll 4 ^ .ifyl JS] CjIaua 4c.jaa.al 4*_lljll CjLlS jail jjj 

Vj AjljaJl jjjl JaaJl oLaj 4jL*J j 4lal»,al' jo o ji3 A*-' ji 0 jixloa Ig-jlr- 
(Jlaj ,jJc IjJjllJ jllaJS till luall Lai (4aJAluial1 juLaall 4ajl£al 6 jj£j 

jLlia jC- oA»J t*< T jl jaail 4j-laja 4jjLjjll o jL_a*Jl £a jlj jail j 4 jH ii\l A ... 'Sj i 

«4jiujL!jjVl jl 4jJjuia L a, j ii i1 ' 4£jaJ1 JlSliVl <jJc- ajitS <jj£j Iajj tjaL-alaVI 

. jjAaJt jl jaaajl £^jaajill <J^La iLrt.'ljlall oAA jolajj Ln^jlS jl 
(JjAj jk j idAjLjll <J ic ^Lu jjuLj ‘ ~~ J ;<j ^ l$-iL ojlaJ.nl I jit CjljJiall 

» AaJailIj .(Jj ■ A CLAjLu j! j' j\ ■*-. \ j ■ ‘ oAjajal! Ajj. AH i" il j.* ill £AAy 

A jaj V ^^-il! jlaLiallj 4£.jjia)l jjc. ^jJajiVl <^3 eAlc- ililifi jail oAA 

CjLlSja l^jllai jaj tdjljjlil j A j, h>%ll jjiall t_ul ja. (Jja l^_) 4 jj1_u CjI jaj 

jjflljjjj ‘Diquat ‘DNOC ‘Aj3 JJJjI' CjjJ jl! Jla aU*a!jLa Cll AnaS Ja»J 
j Dalapon ojtf* ‘2,4-D ‘Dicamba ‘Nitrafen 



vl 1 


iLtjL* ».""' djIjUAaJ) (_ya») 1 j*yij LoS j-a-v ^ll aIoIjlx] 

tjjjijjl t Monuron ‘Diuron ujj^'- 3 ‘2,3,6- TBA 3* 

. TCA j Simazine (jjj'-^Atrazine 

(_ya«j dUj j»LJl Lft jjuljj jliaj ^Sll dAjSjdl l^jL sjjAla]! dll^LLa]! 

^3 AaaUJI (jilLioJl Jajjj jl J2 j lj]j ftji-VI tJ ]c. Jjlilj]l ,jjJ 

jjlc. liU j <_aSjjjj ‘cJj‘ CjIjUIi jSi) jjJa djla^.1 (Jj ■ —I •'■ all (JjLs. bmj 

4j jldi-V I AialxjJl AlJ^lbj ^C-^OJ 4iLa >-U u1 (JjlX_«j ."hi all Aj^l jl^Vi dAii-a!! 

^jUJI t-JjSjjll tdaJj t.~l\ lil) 4-irvj 4 _a.-s.jj ,j' 11 dll^ Jad l 

djl.lixajl ^ (Jjjajj tJxuJl v ~> JaLiiJlj AjjLajSil j *-—i \81 <-ill j 

yjS JJC- Jji3 j 4_olc. AjJ-j^L. jHaJ l^ji (J^c JJjS .lie AjjLui-VI 

^3 ( jjjlla]l dili jjiiLia. (Jjjsj MCPA J 2,4-D vJLjlJ sjj-o (JlLo jjiiljiaJl £• Ijj! tj* 
‘Atrazine ou'j 2 ' ‘1,3,5-Triazine L^jIj uj^^I 

JjSa. (jj21a3l Ciljj aSIsII dj|j ^ jjj£ Jjjjj ^ili Simazine 

^3j (jiiLiaJI (_^o (jA .1.1 c. (Jj3j dll J LaS tejjJl 

3« tSUij Sjj^^o Ijlijjljji.i (j! (^1 J»a3 Q^”-} ^ (j<*»> «->->Ti (Jlj^-S/l (j^aio 

j i Ada Sjillj \jljj-«a\illj aLoIjlaJ ^ lyl. i-j Barbail 

Japanese ) jj^' (> 0^ t-P ^ ^ ^' U a J <^' Propanil Jjj'jjjj 

Lijl sjjia-a AjjU^Ii jtLu dibSjJl t>j (barnyard millet 

. Chlorpropham j ‘TCA ‘Dalapan u^Vj cjlaj±« 

tdaji Ajl V) tjJjjLijlaJl Aajlia djlAj^all Cy> ^C-_^)3U Ajli 4ftja-s.ll ^yij 

jl ;* J-* (JaaJl ^i,±LI ^jll Ajjjjll djljjjljll sllj^s jl dlLultJI (_yMJ 

LaJS ^jxjLIiaJI djIil-La .U^ 1 ^ <5^ (3*^ i-a (JJSjll 



(jiiLlaJl lLjI-Iu* • • A) j]l 


l_ya\ JC-Vlj ibyLaJl Cy“ (jiiLlaJl AjajlfLaJ 4_Ibii3i 4LaujJ1 tljljJiJ! j3 jj _ 1 

(Jlt-iVl Amalia lj_>i>jSfl AiLu^a i^"jI^a!Ij £aji1j ^.la ^Jc. jLUjl l^laj 

<J Vi« >c <alSi lillij Ajc.1 u^-»V ^s! jaJI j CjUiJb 

yji ^£jjISuaJIj ^jjJl 4 -v\- vtl s^jzkJLcJt (jijUlaJl i"il.\ii.a Juj _Y 

_ J^laJb ^3 (_U*aJjLo [Ac. aifc ^jl 1 * ij-s. 

A^jlS-all ^>1 \%nnl i.w 1 /~ij (jSLa^ll ^3 (j?i?)LAa»ll 4 -s M's .nl l^al^buil (jS-oJ -T 

.(JjAAg lv - al l (JJjLo lj_Uj tl^J 4 

<s.li>i jjAtAJLa> 31 4jji3L1x ^j*a 4jl rt-v \l jjLuj'j/i {_Jj3 4 ^a-s. ;■, jll CjlAlibi j3jj - £ 

■■ > ^3 jjiJl jI^-u jl-ic.} qa 4 s.Ull Jjlalll 4ajl£k«yi tiiljjjjJl ^JLuu -0 

.IaII tiiljj j Jlo (Jj 1 si\ ■^-nll 

A aj llmati j 4j]^aJl (j* «' ■* ->■ ^ (j£Li*-o j 4-a^K s 4jl«Jl]l 4 \\ ■., j'l ^JJXJ - "l 

SjLiyl J^J ^jJ! jjiibiaJI tljljxui UJjJC. jl l* AjjUl ^jjj 

33 j iCjljjAall (J*-aJ ^jaliLaoJI A» ajlLo ^3 4jj^L> fliaJ bjl »l ^'■■1 1 . '.'“'“'J - ^ 

4j',*'.M ijjajU ajbjuij ^AabioiV^ AjJaLaj *i«H ^3 jjjjl i^lli ^3 jJ 

.CjIauaII aigj AiaaJLajI ji <ajULJl 

1 j -"^ jjjSj 33 j bl ,* \ll ^Jc. 4 jj3 4j3Lw iIjI jjjIj ujljjial! (j>»» ^ - Y 

l4_ijjll t Jj, ^3 lg*i\jjula uLlljJj Lg-jl jjjU ^.IaJ Lu L’uLli ^ jLoAII 

_4 abollj 


4 ^ VvJ j 4 U.UA. -»ll .rfil oil ^Jc. dll-lj lall (JjiS 11c. _ V 

^y> j j^-la 4 - *14 ^ ^Jfc ejjla !■' J *..'« n-ij 4jl t* u-> j i4jjjj)1 (Jj.-^t -v -oti 

oli> jjji lilj <Jajl-^.<a,U 4jjiL<JI {J ji r> l ~»/il l ^Jc IjljjJal i—Ll.xl jji (jIuLiaJI 

jljycJl f^yt _jjSl »~j i . CjIjjjxJI 

Lo-a 4j^pll <.*Ajj,n*3l (J!*A. (j-o 4a-v*^ll ^lc-jjjlj IgJ Cjl.lJ.ul' (_pa*-J -1 

Ajc. jjllwiaJl (jl i-.i-yj o^kUa]! oifc j nJjA^al a^all jjjaxJ lilLl i.Umj 43 

jLua.1 Ja.i (j<a L_Dj4j 1I ^j-o UlLiij JL& ^Juaa CjljXuJl f>1 iVluV' t_ tU-Vij -O 

4 *14 a 1 ^.li-illl lc- ja j «1-W1 . J^j I 41 L>J_1*]I jaJ ufvimd i 

Ijli (JiL« jjjj U5U.J 4j_)ill £-^jj fr"® lJ* >1 ■ 4 4 'lj »a 

^iKiii.'ll jl ^jjC-^l^oll (j4 ^"Uail 1 %tl* JJC. jjjSij 

Classification of Herbicides CjIjjj-# -t 

4_SJjJa !_«■■■ -<- f ijm Q~i]l L i"'1 jl.Je.1 eijil LXJJ (jioUL-aJl ujIxalo ft*i 

Crop to which ^jjJ W 3 j' Method of application (JL^u—V' 

jjj ^ v^i . . ' Sd LtJj .Mode/ Site of action ^ j* j* applied 

t4~Jjjll 4-Lal i.ij jl -ill /ill 4 1/i't.aj CjliiLo «■ ■' *1 43 j^jIuLiaJI Cjl4iia 

(J_i.lJ f_^\ 4_jJ)l^-a. Sj4ic LjJ jl 4. i^olXa jj jSZ 13 L^jls jLXLall 4_S_jaJ LuJJj 

^-lc- cillj L o 3 y.tj iB jj-^'La ^JJC- jl 0 jj-^TLa dll.kljm! 4j'l fl'nN 1 \jt_U La£ (dlLull 

(Jj_*-aj 4_C ja <4 l^\ ><i all (jioLuL^l! ^ j-jj (Jjn-> ^<ill 4_a> jjln \ gla (J_x\^Jtll jj^a_*_i 
4 . i.m Vi^ a (Jj ■ ^ ^ £ya c ill \ j-n I ^Ljjl ^jS- dl^aj'l 13 4_lLjlaJl caUiiii j us 
^AjaaII "°4-LuLkjL^il SjLicall >_iiVi.^>Vi (_y&r- ^-Ic- ‘■•^ 3 ' CjIjjjaI 4-ajlio 


(jjjLlaJl ^ T > * A ^ jl), 


jLa t(J *iall (_} j) ta V-) l Jtlnla ^)_ 1 C- (J_ailjaJl B-l-gJ LxJJ ^ J iit a*il 1 (j]_j LjJlc-J 

4_)lj (j_ju-a^Lo 1 <-i >11 £- ^ a11 ALoIjlaI 4jlj V iirtjJ ^ji 

^ jl_$a». Ajlj t4j^3ll 4_Laljta] 4jlj t « I r-ijjLa OjLc. (_jj(jl (jja. t JJC- 

^Jl jj**J ■ * •*■ 11 ‘^ j' ■" 1 «jV j (j1_S uilJj lc j t^4 Jilin) o^ULo A_Jj tOl uJb (j «' 'j 

1-ljk ‘-' j^j] Alt^xiaJl (_)u > IIV I jj_>a JJXJ ^ jl \ j !_*_£> 4 j, a /'J i " ‘-.jay „ 

(_£.} jj iS ^yjjl j t4 >Vi-Y ^ llAj£^o]| (j* jJjS AjLij (j* ^C-^IL) 

.llAjS jJI l(j »jjj ^j]l Ac.ja-\ *31 JjJao i_i jCLi.y 1 ^jl 

Uuj uiajuil _) _ Y 

^ jJaaJi j? j»a^ fl.il ALiUua ui! Jxw \ - Y -T 

(J-JAiij '4 jilnH f l-U *<S j I jl 4_Lal*-al o! ^ aXJb ~ ^ *. ■■ * 

*\» i i-*l l \j il_g_llc. £_AJ Laijc. Ja-i3 al j-^V^ 6^-* A-m <>ldllA-LLoJl 

(Jjj-ui j^yic. j i jJjLUl ^5 ya ^Jj (JjLu3l (Jitb (Jaai*J ^j]! 4jjlg-^]l Clliliall 

^W. CjL3-ij Ljljjl j^Jc- CiljSl jLJI Ij-La (j_o a^)_la9 (j _nlVi ^5ba b) A_jli tjLlall 
(j-a a^jJa3 Jjjjaj ^»jL« lij A_jf Cji-^ ‘ l)*'*" 1 1 “ (J* JaAS a^ (jli a^J»■ 

vJjjj k'l\ till l ya j^a.1 (j]_3 *(JjLlill (jJiill \.», >i j l (JIjjSH yj-lc. 2,4-D 

Ajli c^llj ^Ifcj _!■" i l.i'iti _JJC- ^lal i JUny Aa^JJJ Aj m Jl j_j^al^c-l *' ^ J^ r - __) [1 la j 

(JjijJl (jl_S Ullc. j iAiajl^a (ji Ajlj iAibt9 

AjljS «A j-a/tll ^ V-. ■ aV l 4 ~1J ■*. -V jj AjlLlLj LgJuj (JjjI^jC. a.^XJ Jjbj 

<.1 JXall jn tjj.Lfl Ljaj'j tAja-xuJl AtjKH ^ylc. 

jljjVl Cjljljjii aAja. A Jail ^Jc. (.-J*(j-a Ajli JUJl (Jj4« 

tig jW (jx IgiaaLiiJ (Jg 111 J ol^u^ll iljl^jaS (jl t*n*t (Jj-oJl (Jxe AjJS^oxJI 4 aj . >.1 


YV 





^ jj*u Lgili (J (J_ia 4*ja_j)*Jl i—l! j CjU-uJI Lai 

Jj'-aj fAC (/-ijj -S3 jbjVl ^ J*-Ui jl UJC. jll Aj*.j jli jLttuSH L>a*J j 

jja jjJ^J Ai 4_jlj 4_lLaJI aAA ^pS j 4il*_a ijSLllj Aijjjll ^Vuii yjj! Jjj oil i—l! jia3 

^LojjjJI j CjljJaali ^-k Innll jjjjll j_a (JjEul] IjaJami oji*lj)1 jl jaJI .1^1 4jsLja] AiLall 
(_jl JjbU ^ .’J .Ig-v-aL-aio) ^JJ t*M-v 43jjl1 ~L. .. ^11 lljl *J| JJC- jLiajYlj Igl 

(>? Jc. j njLa-oll tAA ^ 4 _JaaI CjI j jjj£j AjJaII a -s,*..!* jj_9 4^» <11njl ^lim H Cjlj 
jbjAl) Oftx. Cl>Ajj CjU&_>a] jj-aVl Cj^>-o aJLaa jj-4 tjLlall (JxUj 

(jljjl LgJ (^jll CjULill JJ-uiYI dlljt.o-k'i.n^ 4_JUi <J1 aJ <--Auj1 <i y^i 1^3 J 4£Aii]l 

jj£j LA I Xn«il jl_3 Lo jaC-j .£aa-JI ^-J jUjAjI lgjj.1a j Aj« a a 

jl oLaj SjLc- <JWa i.*!iiji jl Lg j£Sj 4<_JjaJl (jlil ■*■•»-eLaJi AjJIjlS jj£l 

.jjJC. jiJi ^C. 5Jl*i jj£j 4jj'g->1l (_>u£*j <ill)j (‘Cajjlwbolt 

AjjjJ! iXabca -1- N-T 

jji-JJ (jl lib ^Uaill jjc. Vjl Oliilt CiljJAa (Jiij 

(Jji /-I -k.a.11 jjAj (j-aC. t jJ A al ) AAuiaJIji (Jj> Jll (ja^A IgA# <JaI jC- Sju OjiiaJl si* 

■lajA.au Ax. ja ;4_jj33Lj AjjjJa-ait ajl_all j jj jail j tliLu_ll _j (_J_ «OxS n j»* »ll jl 

(J-a r>A j_j 5 pXkiajil La jSj (j£-oj ^aII ‘Oiatyl jaj CjIajJ LasjIj 4 jLL J)l\ 

j-o jLS jjA^k. (J^Aj AJ AjjaII (jLa Sjj (J 1 (jjjl j_jVl (JJjlaJ ^ CsLiill 

(jjjljJiVl ^Aa-uu ^AA SjAia 4_1 (jj^i BjjJl ‘-•'ll y jjilj inI.j (jHuLluaJlj 

CjIAaiaII ejjk (jla liljajj jl jL 4(Jj^.1 AaaIj jaj jll «il]j ^ j*Jj 

(Jjj-uu J 44 _S^j^J1 oAA JjLik jaa < Jl li ' i . yI jja-k~i jjLoJj 4 <JLl 3 jjSj ^S1 

g ia n jl-a 4 >^ijj ^ (j. A C. ^_1c. (jLllAjJI aK.*i ^ l' t \K |_A jjl A_ili 4(J\_lall 

aAA (juiaJj 4_j\j 4 A. T (j.A C . (jj-lc- (Jjt un *w a]I JjAJ <X-1 jj jSuaJ 4<jjUl 
- TA 



jjijUiaJl Clivus (X « • A) jux jll 


3 (3-oc- j^Jc. <_LLi. (^13 jl AjjSII ^ dl^poj V Anxl! ..Iy-v*. J AJlaJl 

LgjS A=J jb A tl-i'lxll (JLmjI tJj. i-t ~t, all {jl ^ylc- lil 1 ~1 JajLaJj k'L—o^j 

Sj_ja Jj__L i jY-kl y-3 4 _jxaVI j jjJ 4_j jilL {jluliii -jl dil.l jix Cj\_ujj _A-nx3l 
^3Ui3l p_ui ^x3l_> AaJ L-oJ 9 4-JC.Ijj ^JA_ix j^aJI <J Jt -r- k x l l ^ j_i jjAill Uj-> jl j t4..aJilSxIl 

j^a .YY, a.j jjl-JJ 4-J j33lj <Axl*x3l <-lll.Y jjxll l* )l *l jl <—« jj_Xa 31 jxj i4_1xLlx 1I <LjjilLl 

t_jjUaj3l t^Lujj^yi _jl (JojjwJ) tjj-oL-oxjyi t^jljxj&3l j j*4x3l 'I l^-La (Jxl_y«Jl 

f^$3l j 

Jl ajjxI! 4_jjlila.]j <j!Ua ^_a L-alft IjjJ 4-j jill ^Ijjj £- j_> t_i ».ljj 
lj -J >a jj] j 4 _jLij 3I ^ 1 $ auKl ~i j <-L<Jl ^_s jLijlil 4_Jlc. dilAjfxlli 

t_]j. ^-. -i Jl jjA^k.jxl A iU'i^ ^Jl {ji.'lL* -v 11 ^_lc. A. Jj i-s. Jl <Haiall jr jli. Laj^u 

4 i,,i ~it1 1 J _ j^ LJ a_a_ail lAlSjl! 'Q ^_9 1 Uu"u A9j t 4..-frjlSxll Lax 

A3 Lax AjJlc. {_^£La^J Auxl! cIjIjj js*. jlj AjjjJaxJl ejLalL Ajlxlt jl 4 xf-llll 4 jjj13 

r L'. s jjjjj iS Ljjl jl < * aY^*»...J l t *.*J1 4 -v al^ J l 4-llx3t3 a^-Aua jl 4 -k 11 y. .r 1 ^ 1» -s. ' 
{jxal aVil a ^ iu.-,~u Aij -( jljl .* .->3! jjal 4_jl£ j j_£jV l^Ax Cjl jj£ jill jl 4_^. jj 

j In*ij Lajj <Jj> o all ^^1*. 4-jjj]b ^ anl .141x31 vIjIjj a^L j Uiaji 

i jjijll j»_-o ,Yj;all jjjji^J ^C-LuaJ ii!3j jlj 4jjj3b 3nlv ^ jL j^jll CjliUaSLj 

ti3l_iA jl <_ij^)JLx3l j-«j ^-i-^-31 <J^Li jx j\ _jjl Lill Li .Yn<i3l jx (_33 sj 3-*^ 

iu a^)xxljx Ojib l-g-lralA. >~i J 1 jl 4_J jll! ^f3i n j -0 .L88J AJ ylll lLl!.l-Ux3) juu 
Ljj ^9 a^)jjail 4-al^Jl 4j. "J*jH (Jx!^j*Jl jx AiJsJl tjjljjlSJl jlj i^-alc. AikXUj (julajjl 
jjjjSU yu ^.^ AjJxil A3 i*iKll ®A4 jl L*’l.xa> t4_) jilLi *■ ->l l CjIajjx 

i4jll9Ji3l <■" )\ VASII tAitxll 4_1C. j jlj lillj ^xj ( jlAoiU 

jlj\_xjxC-j iCjLuII j^- 3 A_xl^JI (3x!_j*Jl j^ <jALxlt jxxalitllj t jjaAoiSVl lAj^pajJI 


Ay ~ A.V 4_jjill aA_a. (<js1a!1 OJ^i A £Jj*ji1 I ^A$JI 

fcjljJ) 4_jli iiilh (j-a ^Jc-j .(Jji a . % *J l J a'J 4LjaLc.il pLI dila._^p dll A 

'“'I ViK\1 j^aj] 4.1 1 J.u j j ‘4 jj^lll a^jis i4jla. cSJjLj 4_jjall 0_il£ La IaJ diLuil 

iliiiil 
• «• 

jjjLU) 4jjjL jl <^]LiL Uuj fj ‘iiVill _Y_Y 


l^l^Xo Ajc. dlLill 4->,m‘i1 ^ulvkl ^tc. Lai a^pllil i ^Aj -^um^LJl dllAlLail -1 -Y.Y 
diLbjll ^ic IjjjIj Jai jjSj ijjjIjJI 4juyx jjSj Igjli 4 aic- Aticajj aljj 

.di'JjAll ji p_jAaJl jja jxjil ^Jc. s^jla ^jil 4 aj VLall 


(j-ja LI j-cd diLuil (J_L1 a jLlu'yi ^ if. SjaLHI j — 4-kji-vIt dl.i j.iJl -Y-Y-Y 

j_^Lia-aoVL (pa^ail j! a^jJLaJl j <r> oil ^ ‘'.'a (jLa! yj_3l ^ySn ^J1 ^j 
SjAli jj£j l^jla LJlt J ‘(jljjVl yi. yr^l yJl JUuVIj jjAjJI ^Jl AjjjII 


, 4 _^!)UI dllAjXall jjji Ijjc. Ijla. SjJjS 4 a. ^pJ 4 jjLu 1 I 4 -v -jL-v* 


jjjllil jj ji jaj Ixjj jajknVill -Y'_Y-Y 


dAjjll Ja.'A ^jLaiSjaJI ^da^Jl jl jl£JI j* Site of action jjjL]' 

Ijja 43j^x-c jjjllll £*Jal ya j^.9 LUt j isjjujL-a 4jj^pbj AjaaJl 4a-a (J&'.ilj g; jll 

£*^alj»a U^J .jV' (^Aa i_i jj*-« JJC. l^lo (_pa*Jl jl j-c ^C.jJL tdllAjiall ja 

jlj Ljajl j ullL'll pjfaJj ^aJ 4pJ->nVl dAjjjj^ill jl diLoJ jj'yi 43jj»ji}l jjjliiil 
4 h»l ,„Vl 1^'ijLj dlLojjj^U (jl l_i j^>x-all (jaj _ Jjjij ^dajpi (ja dll Aj uill (jpucll 
(j^o 4j]j i>Ua)j / «M Ljll aAA ^3 sjaJS ^apAj (jjLuJ l^-lij 4a_j!jail diLLuJl ^3 

4apj-till diLLuJl l> AjAxJIj LujLu! Ip^yA 4illLa oAlAC dlLaj jj'y ^ * \'Lll 

f. !jl ^jt AJijt ^ dlLaj_jj] *—ilSjj (jl jjS -aJ (jlaLdaJl dlljUia (_paJuj _di'piHj S^jIaJI 



jjiiLiaJl CjI-Iu-o ( ^ j]l 


Cj JAi IJlc. jj Lout <—l\jjjlj 4 jjji < * l) jl.au 1 jiJ tlfllajh j 

JjiftJLj ^jLiajS j.n*.'' (_$lj tlja. ^lJ jj^tj LojS (Jtlijll IJAj 

AjLoC- (jli (_$ jil 4ja.U jaj < ij-uil] -lalaluSl (Jj jj ji Aj5LaJ ^jjjyijl 


-laJJJ t fl j£ ■» J jijl Ml-til Cjlilla (jjaajj ^JJ llll. u llj 


jjij Aixall (jjj L»j 3 (JiJjuJlj AJjjlji gl\ya Aaljjjyij AaLudl oik 

jl .'Ul.ail ^3 (JjJlu (^1j jji AjUx. AajJ A] C U ) 1 ^Jj JaljLjjyi 

*—il W'* *J^jj-L LojSj b ^AuxJ 1 .laLiijll (Jj JJ (jl (jS»0J il_ij^yl ^Uj Ja j*q 

;»■ (JSJ Aiolill <Jj!-1i±a] 3 Alia!J l& jjjlj t» n 

^ l** i i ^ m ^ 

«(jj vji x) i MCPA ‘(^'jjjj?j) 2,4-DB ‘((J^W) 4*^P 

2,4-D ‘(22K o^jy) ?h^ 

(JjUujVl ^Jjjj (Jji^ CAlajlo^ Alajlall ililluxJl _Y 

(ALS synthase enzyme 


t(jjxal) ujj j * h A M l?'jj ‘(tjVl) t(^ j^ i) Jjjj%“'j%j 

j' 1 " ’Jj. 1 ) j»VJjm^ajjls t^jjSLu) Jjjj 11j i nj aj Jjj t(i-lj jiuil^ jjjjtjjJ jLol 
(((jLjli.) (jjj. ji liu) jjlS ,j£l) Jjjjjij if\ jj ujjwjjjK 


t(ijLj£J ^jaijlik) (jjjgiimjjijj 4 -JjjaL' (_^l jj t((JjuiUjj i^jjijIa) jjjjil.. ijilj*' 

.(jJJAlUl) jjjSl jUl ‘(‘^Jj^-ljjxi) Jjjtjj jLol 

^JulutVl CLlitik (jj'A.' (JjliaAo^ jiuiaJ! AjsulaJl il ijj JI _T 

(EPSP synthase enzyme 

A*J ‘JPjJ ‘J^JJ ‘J^j'j ‘jd^j'j ‘<^J^- *-’1" J*£h- 

(tjjl-ji K-jl 



. (jJoLiaJl oIjua* 


(Jjluil (3®lj-»lt [jjlaj dlUaAa) (jjAjJl (JjLkl] <laj!Lal1 _ £ 

(Acetyl- CoA carboxylasejn4*Ajo^ 

‘(dx < y • « * jJs) (-jjLjijjis jjjS 

(yJjjjlj (_)jjjLj£jjj9 i(<jjljjA^ i_jjajlS t(j jjmj 3^ i_j j jjbj£jijs -H_ijijjljJs 

-(‘" 1 ") t(CjuJ jj) 4^i_jjj iff 

(Tubulin protein uA^jA^ olj-ibll jj.bJ 4-k/ull CilinJI -o 

ijJIjjjil'jjj ‘(Jjjj) (jj' Aflj > x jj t(jjlLuib) (jJIjjiSJa ‘((jVb) (jaiu 

,(uA?' jj “4A (/' jj uA'jjA® jj ‘(uVbjxu) 

Cjl jjbl] ^j*a_all <laiLall CjliUaJ! -1 

<(jiiu i jjijjb t_^y <»jUuijjjS tjjujbji'tjS «bjjl) jjisyl 

+EPTC «(u^J) + EPTC «(^J) EPTC ‘(Jlj^) 

((jiijjjS) -V-abmoJ^ l(tjJuji£] (jbjuJ.^jl) CjVjILjJ -f,}XOJjl£j.} 

jj^jj&P +j jI£ yiiiul < j) jjlSbjjj jjujjlA) jjiaat >11 -}-j^5£ybuii 

W-aM _ V 

t(<jj$uj!>b) (jjjbLu^ ‘(till Ujj 1 ^ ‘(byj' J^) byj'jj! 

jjjllal <((jjjlJjl -JjjjSjJj) jjjjt jj! +Jjj^iSjajjj t(tJljj3S j-u) J jn mSjajjj 

+jjjbj±) <(XL jbjb.) JjJjijjj <(n oi3 jj*^) Cwj'jjt + jjjbLhjj <(c£Lsj) 

jjjUjUj *((>£jjjl tjjiiSjjJ) OjjAA ‘(jji-uSJ) i(ii3jjV) jjjl jj! 

bjljyjjj t(i^LLiui) jjjjAuj <(jb\u“) jJjjoibjjj «(jjj1ui^ (jjj jxijjjj: ‘(‘ , "■■~'Jj.') 

.(JtAA) Ujp‘( L - i J 3 ) 



(jijLiaJ! dltjyia (t • • A) ^JLp j]l 


(^jlaJl c-LUill AS^jjull l' il iji ^l l _ A 

* j djl jSI jL t ^dil jjSjjtjjsl — J l-» iHj l'iI U»»ai« .1 

(|tj j. t iS xl J*. 

(jjSjjjlfiJaJ jj ' I J , ‘ jl <jJJtjjj jjA^jjj] djQajla -LJ 

<-*j» «» ^»n a it Hiti i l** \ iaH _*i 

«_u£ijjU U_u -i'll _Y*_ Y 

tAjjAaj jl <Jj > nr. jjt dlljUJj yj] AjjLajS.ll 4 j-»l ill (jj (jLiLdaJl dlljUJj ^luiL 
^ 'll A, ,aj \all dAjSj-all (jji LjJUa-a IaIE- A JlJa all djl-liull (JajJiJj _4j jdaC- Cjlilljj 
tj»j_JJjjVl ‘ ** *1 *1 ■ " L^j* J jj* <L* A -valS^ ( ^_S A_Ljla djljj_u> A La tfl ■>» «J ul 

Aj j■ j-i«11 i* it iJJall dj-S JC- (jl Alaj .j» jjAjj-ca.il dll jj K j i^tjjjjllj dljjJl d il al.La 
■ aAAjk-a (jJal jC. I jJjjj »laJjjjV Lid j tAjj.Jia.jll dljJAall »t AaJtal jjj^jl 
L^jli tLjlLk SAiluJl CjIAjjjII ^Ja*j 1 fl» JJJ ^dll j 4jjdaJiJI djl Ajjjoil Lai 1 >J Jl jd 
^pS dj'wjSjjll OAA (_ j_o Jl j VJ Ajliall tj L 1 J .‘*~»1 jSjaII (j_o l-Xa^ jjjS A Ac. ^Ic. (Jdldj 

L$Jj ^Aijj ^Jjjll Aftjaajll (JIja. i aN'ANl <^A jj AS Lilli Jji tAjjUajSH (^a.1 jil! jJnaJ 
I—lSjjU jjsJ djli-L-Q iLaJC.yi (-. j A_jl dj-p. tdlLjSjjll bAA (jJa_*J 

A-C. jjajJl (_ldL A Ul, . i 4-i.jA] A-itLi-a ji bAaIj (jjSjLa I jllc. L^jV JJjl—ill 4 _Aj jJtaS 
SjjjdaJL (_^il as ^jLojSII LjjSjjll jjjSII £-jajII u)^ (-5^ ^ .AjjV 0 ^' 
Chemical (^jLajSlI l^JjSjjl laJJ jjiijLjaJI djljm-a ^LuiSl jl ^-Lal>J Ale. »'■ a»J jj^ 

j tdiLS_ jj!I Lh° jjjS die. £jjLi_j]l daa (jjwjJ aIj J^uS structure 

djlA jjj -j. .i a~<j tdjLjSjjll jjj U. aa 1j> ■>. * ^Ac. Ajjj ^ aj 1 J I j ■ J->« 1 ^jli tilli (jj (juSaJl 


rr 



(Jjjl Cjl-UlA 


M <^1 jjiiu oiijxail A^oUJi *La_uiVi Compendium fj^a A , j£i 

;^A j j-v j« »^> 1 ^Lujl jl pMiS dcxj lj ■ j tLauS £ • ^ 

(jjtluJil -Cjltjij ll'lj ml jjjJSJI -(J_Jjl CJ—&JA -Cjl.1 jLjVI^ Cjlj-J-oVl - ^ 

(CjIjsjJ jjj 3! -djIjuJ JjsLJI -djIjuLj! 

Ajji*l\ clil-iLiadl -Y 

(jjoiijl (Jjj ’I j^jjll jia«a. cl ui a 4 ^^La^Vl -V 

l *~ ^ e~» **. A »^Lj3\js3i t'') *■ ii . [j\ Sj j\ \ j i* JiiV u i j ill i*JaV^ a s J 

(liLluuSjJjlS (jJjjjSJI t _pxa-y CaLili^a .iiljj]j5Lu]l jin^-c 

AjjjJbxJl 4 dll-In a V - £ 

(JjJiuUjiAjlSjjji jJjj^juJt djLS_^« -* 
OUjilm C—• *! 

CJuhJSll C±£ ja -V 
Cj^LubjlSil *.'\£\ja - A 

^J“A^yi> a&A jKj>n clAjS^a -H 

Jj jLaiJjoljl jKj.u iS l\ -1 • 

dl|jO«Au&jjj£ Cli&jA-\ ) 

jjLji jjjjj ca&ja ~yy 

jjjdj dlUS^a - ^ V 

jLl Jibs j j5^3 «jlul Jlujs ^lo clAjS - ^ £ 

CiLabjiS jJJ cllbS^o - } o 

_-_____ rt 




<jjUj 1V' ou^jJi^ii _n 
CjU jjJj jliJtfl - > v 

AjjjJaxil JJC. dll-lLLo]! - ^ A 

i-iNjjij-'U _) 

^ji3l djLiS^al! -X • 
ijljjl j jljjLkuS jV I -X X 

t i ) -*" 1 ^ ^ 1 ** <1 g t .*> -a _ i^ n. .i \ , ,s^ ' *g1 ] i ~* g > . ^ j ■ j& j‘t 'oV l —XX 

^Ii£jLS (JjjVt J uiLi ^.Aj‘im'1 ^yaAZk. t" 1^9*11*10 -liL jJJjJJ 

(jjl-ci <_^b (jjli|9 Cj\-&_y) -XT’ 
^(Jjjl jjj (Jjjji Cj\jS^ -(JjjIjjj JjjJL ujLSjj) Jj jljjJl CiUS^a -XI 

CjUj-Xo 
C j\j_jjjjlojjjJl _X*l 
CilkS jJI -XV 
jjjjol (jjJj-aj- X A 
j»jjjj-«Vl AjC-Ijj - X ^ 

CjLabjl£ jjUI -V « 

vlj\j_yjjl£jjill -V X 
LjjJjJjll (—ib^j^o -V X 

(Cilijjjljj jjj (Jan*Jl -CjUj jjljj ^■ i£jjj. alt -CjUj jjl jJjjjKII) CjUj jjljlil -XT 




CjUijLJU Jill -T i 
oVjjbjll! .to 

-ri 

ClLijJiajjjjjljjbjjJI .TV 
(JouiljjjJI CjUS^a -TA 

-UjjJ JjjjiL*jg (JjhA -UjjJ (JjjjiLuJl -LjjjJ Jjjjgll) LjjjJI CjIHiI ^ -T^ 

(Ijjjj (JJj jLjLull -\jjjj Jjjjiluj (JjijjjUtjS]! 

.^Ac-jIIa) Aa\n-».a jjc. <—AjS^a - £ • 

Formulation of Herbicides u^LiaJl oi-iu* olj^saium -T 
j\i^j Technical material ^ jjjJ' iS ^i 

C)1 jjSjjll Ail t* n-k (jul-g]] ^3 V j*j ojjSjju 

fjA. i _i» ■ ^ya Ajll lillj ^jlc- 6jPkc- j Ajj^ll 4.jk'iSf\ (JjiJ 4j..U Ajii 

..I Joe Aulnll w U. ,,S|fI ^ lr_ J. IVi \\ i ja]' 4 j^ya ijiiu-a CA-Ia^ £J jjJ 
^3 tjajila -1^J4 Ajjirf-mJl jjC- CjL£^)a 31 (_ynu jjl VJ 1 ( j = llLa] | 

j Sodium chlorate CjIjjIS ^Borates <-&« *j^=> 

^ gr* Arsenic trioxide jyjjjll 

(_£ jlaJiM u^.,ii9 AjjlajSlI Aj^jISLa]) (JLoC-I ^3 ~^iull tx| ^ 

jl s^cLaa ijj.i .1 ^ic. AJlxil' BjUJI Ji] jAj Formulation 


.Adjuvants Ail jIjaIIj qs*i\ ioAII (_pn.il ai>h%<i 

ilil-i.i ->.nil i Dusts J 4 S_jlj 31 l$-Lc S-iJix- jy-a ^3 AjjL>j 1I ujljjJaaJLiuj! 




CjIjuii (Y * * A) ^ujll 


JJoJI a-LulM ‘Solubles uWj^ 1 jl >dl ‘Granules 

.Emulsion concentrates'»j Wettable powders 

daljJa&luwdl j j .ua _ > _f 

Dusts ( Sp.Lh a - ^ 

(j-a f lj jN £_a L$il JSkS)l {jiiLi-a. ‘*'1 J'^ J >n a (jLaajLoil (J* A tj V 

AjuiLl- aJI CAJlull A ■ ol^j dlLiillj A_Jj jja A \<A» ali ^laLidl 

.l$-Jl (Jjiljj ^Sll 

Granules -* 

ji.uij l^J jlJU aJj$-**J Ail ■nali.J ^_jll AjIxoJI JJI nil ^_ya C )1..J,1~l ati 

_)Jx<a_ajJ A lot "h n mil A-LalaJ) jl j^all O-AJ tl*jl Jill ^ lr. Lgba A jQj'/ill A 

Ailull frlja-Vlj ‘Vermiculite cjJIw jilij Clay ud=d'j Sand oLurxJi 

jAljj A,A1% all <h t" ll ll aj ejiH (Jja 

AJjjis (j-lc. t_1 ^ ■>■> <_kijljj • , X — • , 1 ) OH 1 { £■ jIj-JJ l^lLmJLuil 

£** ^ ■*!! jy W lm 1 1 t** l l \ ll | ^ ^ ^ 1 ^ 1 "* ^ ^ ^ \. > ~\ ^\ l 

^jIjjJlSI <AJb oLjS^aI) £ja jjxJl <jl& lilj <4 jjUI 

tliij i.-xL Lttjj Ajli A_laUJl ojLdl 6JLii-J t * A Aa A-L^ia 3 jJk! J-d-oiJj pLJl 
(jLS Ijj Vjjflll (jlj j^aSixjl (jJc-j .c-Ut j*.* j^iL 

^Jjj taU^jjoj Ajla ^yjjlinV' C-lii-all AjjjSj Aiia jjjSjj cLcJI ^3 jjljjill AJLc 

^Lall ^0 6juX±a Ojluuj' 

g-Lijjl ji CjVI jfly* j»Ar. <Jla, J aa li. n l Ajli La ycC- j 

A_walik.j tllLjj]! ij'jjt lc- S j-Jj£ dj\_X«£ ijS^uj (jj_9 liLL a jX-E-j tl ^ u* 


rv 



1 1 inlfcll 


^a~> all A_laLia ^3 a^y-all 633 (Jlaxial JjSaJ Vj lV$J lj^-<3 t-JAuij V CjI j^jJaiJl 
LaS .jjijll AJIa LaS AaIaTl.n (j_jSj La f_plj 3jjall £J jjJ j_jl i*ua ^^jJaikll 

,<*3jia jjC. ^jSLai jjij a-Loll ji ^Ljll .'mall (Jlaljl i*'Wj 3a Ail 

Solubles <LlS3l Jlj^li -P 

^ nl-ull 3-je- (Ja*iaJ 1 { iSI j Ajl_ka» bjyj^a ^_S ^jiiLLaJl Uj13jaq jaj 1 ^ w aT) 

13^-1 j s-Lall ^3 jjL^iJl aJjVs ^jilLiiaJI Cjl3jfa ^1~>» a ^^Laij iAliLu Sj^jj-o ^3 ^ItaJl 
2,4,5- Cj13jaaJ j ^5Lol (Jia aJjLui cjjj ^^3 IjJLoXJjui! ^jSa-i Ajl3 

u^jal ^J^li c XJj DNBP ^WSjal c X.lj 2,4,5-T ‘ 2,4-D ‘TP 

eiA (jjlSj ‘Dalapon uj-/^ j TCA j Pentachlorophenol 

^_S 63_jall A_jjlill jJt j AjjIaII £^LoS?l LjLijji (jla» 1 ) Inl'i-k/ij *Lall ^ iJjl'S_^a]l 
(_y& A-lUc- C ll JaS ^jic- *Lol1 j_5 jla.1 lj]j jiiaj&LolIj ^ jj, ,'IKllj .j \ ■ .->11 (Jia ^Lall 

ji ^ jj... llSU jtlo *jj ■ ^ ^_3 3jjall in. n ^jll 33 lift /ilj jj.uV-Lallj ^jjuillSlI 

.Ajjlill Igjajljj (_3 ^Sj 3^a-aj ^^UjUC-LoII 

Wettable powders ( W.P) J^ll Jj^LuoJI _ t 

L^j£Jj A ll. 1.^*1 i r» ^_3 ^.3- ■v'i ^Jill 'jj). .-l V ^->*1 {_] L13 A.L1S1I (jj'vLa all 


3-k-j ic-Lall ^-S A-IAj v* iLqIk « la$ ic £jjj Aiji oJlc-j tjjij (Jjl-ya 6jja_o (^3 ^.l^uu* 
all (jl_3 A-lxill ejLall A3l -L>i*yLj .A mLnll U.VL (j> <-> lb ^ L all (jl_3 (_jljjl 
33 A_jj LaS jlj Ank.n AjauLLa jl j-a_) A, ii\a SjLa ^ lr. ^ jiaj ( JL11 (Jjlsll 

<A_)«jllall ^yolj-^Jl (jj■ “ ~k*il (jL^Vl 4 jj*« 11 ^3 A .aal'•t 1l Ai-aiUl jljall f^yeuu 1 _iLaOJ 

AsLja^oll A_uLall SjLall t iijSj n-jj \L>all ^ > *>11 /j -v L"'j L Va* djLijSall i'-Ut (JSj 
3jc AjjIj cJ- 1^11 A_lA51l ^jja.La all (jj£i (j^ ‘A-lLjill e^Lall AjaSj AjuaL (j-lc- 




ijljLlaJl t'll'ju (Y•*A) jl! 


Lgjc. ~'j JL11 a_LH 1I jli LJajI j ^xVu V La£ Vgjjjpj 

(jJJ LxjxC. j _A r.^)... ' t _ I ■ ' J~ ‘, 1 ~>J iJLl3j]I ^_3j ^i-iTln (jlxx 

£_J jjjllj J J>31 (J^sUjVI-J jLioj jjl t t -H \ jJAJ] A_LllS (jj aA-u. x Jjjj-O ^_9 

yj]l (jjjl ia •vll i.lrt.'l jjx ^j-xj tA_LjJa L^j fcti vjlj A_lxlxxil ^sJauJ ^! (J ic- aJ jfl ■ ; 

j Simazine DOW" ‘Atrazine JO 1 jjI J-4^ s jj—=> ^ 

. Diuron ujjj'- 3 


Emulsion concentrates *j*>*J' .a 

t*i j~>. t-LJI LjjS jsl jjj jjSLoVl aIjLx-11 jl -k'iiaxll (JLoxj_uiI (J ■ ^ i J 

A_Uljll llAjl^Am -"N j - (Jl <i«*i I hVI ..,J A_1Ll3j AjA m51 L^iLj fl tXJt jLlxJ 

A_j) j\_) Cjljlxiix-xll eAA j \A*i . ,.^1 AjljUjJI AjjLxll jjj—aJl <jx j SJjS^xll 

«_AljL i_jjixl! jLni.1 j Cjlj j ji jjjLjJl (Ji» A_jjLo jjl CjIajA-o i—j-S^xll 

AjLSISjj ^>>>->"<1 naU vljLij^xll £x AjjIASj Ajljjj A^.jj <J lc. 

. < - it ^jll <J Ic. |»LoJ! jj5b3!j 


IgJLoXJUjil Alii mil i_ )l *i j lo ll £_x A 2-* «3l C.A. nAxli laA ■ ill ^^lj V j 

a*Jj i^^&^xll yr® AjUc- AjIaJjjiaJI a1_jx11 AjxS ^jx oAc-lxuxl3 Ulc. 

Ajxtjj AjlaJxxxlt Aj-all £-1 jjl » ' £_x < ij-lx A_jjLixj^J 1 3A_xl1 <jl jJj l_i1^Jxilx1I 


pjllj A ita«w^ t l * l* j\ tM l ^ ; *\1\ ^)a 0 A ' ■ uS3 ^ a 

I -"jl’T-*' A, Wx A_L^laJ (jjaJa.u jjiJ L^iljjJA. ^Jljjli Sjlx. A_d=tlnixll SaLxII 

‘A j-^ U . ,■ A_jjjj1 jl Jx 0 ^x Ajj_jj| ^pC. (jj£3 La Ajlikluixll ji^jxllj lojuij (jjAaJJ^)X 

^.Lall ^uitl A ml m't jjfc y^S .frLall T^Sk aJLIs jl A a \\ c , tlAijjVl 

i <i JJjA L| tf~- ^Ljj AjjjjV^ Ajl^JLx-aJl Jlj-allj (jxaJill f-LxH ^3 ■ _ilaoi ■~'j 





£•1jjVl jLs Lajat j tc-d aa J j\ A lj m i (JjljdnS ^^Jl j» i-i-- > 1 i nnl l ££ jaj ^Ajjj 

AlJ_*jl 4_iltlj < 4 _jAj«JI f-Lall ^-3 (J.j-id (JjULJj AjLlll fLaJl ^_3 Ia_1^ 1 . 

4ld Aita jjj£jl 4_iAya (J^sLol^VI jJc-lijj Luj Surfactants dl ji tjaJajji A Kiajll 
£AaUm Jj 4_jla-'i <«yi Aa j~ct i_jl£ j-all A tal lA-A j^AyJj (J-J jia ^l~a mi Jal i* 1 LjJ jj I 
.<—jAaJ I c-Ldl (JLojlIuiI Ait daAS jSJj A iW~i.. ^ 3 aLoS a Alt jjjL^all 

(A^olutQ jut QjbkVlj Sqc I u- < AJLL L&AAlaJ Quads (jit i-jlaiLix ^1 qjIxj 

)'— 4 j ^ ji ( OW type ) *Lj» utF>’ tfij aiiULJwudt jS-ajj 

j! AjaJ sAiiu £ jJl £-a el—dl ^Jl 4lijj]l v ,’a.j<Jal IaJ (JUuJI jiuu (jit j i( WO type 

4_SJal1 jjA (Juxj *Ldl jl_3 LjA j el-dl ^3 j l«Ti a j j» -^ 3 4 I 1 I jdaS {jjjj 4llJ jll 
^>J IaJj .A-t jjdl jl A jIaIaII A_Ldall jjJLlS 4luj!l Lai Bjaiuiidl jjt d)J jllj Sj4i~infl.il 

i^pjill jj-aliiy A j I ill 1 ,vail SAldl 4, tl J->1 lAjJj i jjladal' (J»^aiu <ili ^ jll Ajlat 4_ilsjl 

(OW) ^J-dl jiJa-SJ 4 - ll-a'm - o ejj ij-i ^JS flji fi *>*ii n<lM QajLIudl aljlA U<o 4_jJtl ^3j 

jlll jiiij (Jjn't'vdj iQu^Jl tJji L-i jaj >jl ] LailA 4 . j| J-ij $Ldl jV *La ^ Cjj j 
£_) j jj eAlt)/ 4_tJU]l j£xj mL*.» *11 jui£ Ajfc -Uli Ljaulj ^ idll Jj L Jl tUatb 
jj ~iajL.lt 4 u--jiti Aj\j£]| ^3 4lAi!}bLa.yJ AjajjSJI Aidall LjjSu jlj Idle, j i<Cujll 

4ljj jll (J\ t^ail * jlluij y Iaa j 


(jiiLiia. OlAJiaS AjjAaiLtdl SA.6 ^dl qo jjj£ cLJl jlal ^At jli Laj*ot j 

A^jadl) La Ja aVv* ialt Alj^d) AjLiJa] 1 _ < IL.'ij ^ jiJ-i-a.il t j i-v all j\ A_J jdl 4-Labtd 
^Ulj eujj ypS ^La ^ jill t jjjSjl a-Ldb Ijja. ja jSx-' lljj t( 4-A-vi.ual l 

^cJa_uiVl (JlSjJ jjS oAja.jdl (Jla ^jAillL fLdl a jIj] jli Ljajij ila-c Lo$jjIjIj jSj 

L-aJSj 4 <j£]I Sf.LiSll jjLui-aj jjJ) Iaa ^AJj LaJjj aAlLudl Al jJI AiLba] 4 .'IL~J Ajillill 

’4_da-Luudl jjj£d -U^llall i_Sjjlail jiaxJ ^L 


1 . 



(JuLiaJl ‘~'l ij'- ^ Y • • A) j^l 


jjJI tf^5i AiLi^ay I cJajJl j <£. jjiall 4-lilal] ^ jn il l |» >%H (j-aij- \ 

.l—J^LaJjalVI J] Lf^ji <hiuc JjAa. <Jr J) L-l ^-k't uVl SjL» jj&jj S-ibj-T 

Adjuvants - T -T 

^Jk j ‘ *i tt -ti yi,s\ %*itnfl iyy.^^t -■■ j J-.- -w"' ^_lc. Ajl i in <ati 

jl jj(jajll j jc- ^j_Lq11 i— iLkja-jj ic-taVl jj j-i-1 ,1 ju jl XuaJI - ' L ^-*■ “ j 

(J»aia Ij 14 j_iI>Ll<s ^allaTi i nV I (JjS (Jj ^ * jjdv-aJ Ajc. (JAiLljILj «.M A L . .J yj 

l^jLt^ll S-iLdadl (<ilxa]l jl j-aJl <1;^ ti..' (_JS Ajldaail jlj_aJl 

U>J Ajjj 4Ac. A a. „,J <t j| jajyi jl Ldajtj iOUj^I ji 2jjloll jljuJl 

^Jc, Ul 5^ii jjl (jlLaJ c-ljl (ji tluai tSjiC-l *ji all ftjLdl jl-lie- ^iaJl (ji 

(J-tt.7hJ 4j-A*U _ Itl iA-«H dlLiLjj! jjli LAc. j <SjLl% oti Ojc-Lii^all 4jt_dl £• yj 

^ 1 . .^ i j| A ' SjLalt yh AilstliJl 5jjUi I dll jLuJ! 

I^2yj 13 djljLijyi olA g^Ljj] ^~ LC ~ { j-o J t(ji I <y> 

jl_j-o3l £-l_yji ^i Laj^j t.T JJati 4_j]bt3 i yx (J jltlil ji (Jjkti *> a\l (^-ic. jl j_dai ^Jj 

.dll^JfoJl dlliiilaJ ^3 ^V.lVli.iVI 4 juL 131 ^ilda-all 

j)j-oJl_i Idajl i_j j-*j — Surfactants i-i-.i H jjjbll <da_aliJ)j 4j_dljJl J 

jj-o La J t(JvUjyi i jLiliyi nJijilil! < iN ^jy\ l jA (jm-di ^A j L..., 

(Jj| t*v ^ A jU. i jj_a 4j_iiLiJl ojLJl Uyiy njjl^tu 11 ^ ti.» ^ ild-lll ~v 

dllaJjAH itti) ^J) -IjXaH l" i\ (Jj yj liUj 1<--' - J y ((^ jda^Jl y A2* a!3 

—1 j_-cJ 1 >4 <lil Ida J^y A A WKa .ell ^ai j^a y cAk'i^' i.., 

jl^J!j djl15\t i 



, jJJjl irtll 


L«Sj ^1 jl cj0-° - Emulsifying agents jfy-Jl 

( jAVI 4^-9 £"_}j-l) jl ^ATlJ LoAXjJ jjjl'lliiil (J-ol£ JJC- -laj l~-t a Sj\jC. Itjl m jii 

y-k. 1 >ILi Laiu ‘Continuous phase .kp^t JjluA ^ iJikij 

jU cdlb 4 ^ j ‘Discontinuous phase j-j& £ jjdJi Jjt-Jl 

■ *•'1 4 ^pi (jJC. jj tiSLi&J t jAVI 4^-9 XrJ ( 3 ^*J j^JlJ ^ oil 

‘ - jJb ^>1 .’)%*! mV I 4 ^_S Ic. jj_i jj^Vl £ j-illj ‘CjIXjUaII dll *jk~ 4^-9 4 all 

jli Axl-lidJ Xic. j t jj'l.,JI k>,»_yH jA C-LA (jjSj L*U\ OAV ptrtll 4^ji du^ll 

W/O d^ jl! p!—ai! (..ilixii.iua ^ jillj ‘fL-ail 1 g jl.n a Jjla * 

dll jla-ii ■’ ■"!! LXaJ ^ ^_Dl IxA t-» . i^jjll jji Cu jj| *\\ t* < j-. 

i—lLsi-^.'' jJ ^J_3 l_al& I jjJ) (_,' 3> 1) AjI^IulaII ojLxJl (jjajLi-«a3i (jli £jkJl_!j 4 i X-. U 
.—llxxbo CjI jj^aj ^9 IjUjlj] Jj£_i (^a pLJl dujli i-iliKjli lAc. j ijjSial! 

ullljiajLot 1—a! ,cCo31 4^-9 l g tiA->*n iil]jj jji^ILj 1 j t_nk~> ^olJ 4_ji ^ i»j L&o 

dlULc. A—ajli-a jj-u t,l1 lillij *_il j.aj'yi ^_3 XX" 13 pXadunJ l_o LAc. ^ ^ Aj.X«H 

gJam-U A J J a]' djl 'J ja. 1 "*jT' 4-9^ Cy° j ■" ^ J Lu JlllAj 4 -- tl» 

AjJUi jya Jjjjj i a’ifl~t,../. 1 l 

l^ya^ynj JaJLi-al A_\1 aA\ C it <>>"1 — Wetting agents A.lllall jij-all -X 

S^Ja9 4 JX ^JA \t un j^lc. JC-LuiJ Ia< (Ja^Ldoll ^ (jA (JjEjll 

A jliitH lilJj O -0 ** ‘' l d ' 1 " 1 JJ .»I1 

£ tSlliA J iXijuJl Ajjtajj) ^ lilli 4jt9 diVt^ll j )'-"; tAJUall 

AjjjjjLoV^j ‘A-ijjjVl j »A_jj jASII iA_ujjjVi ;^-A j AAliA jlj^all 4 J -0 

4 ^j Lgj*. y> xj& Ajjuj^S aw A_sjjjjlS3lj A^jj^Vl -Ij-aU *amphoteric 

Aj jjj^jLo V 1 ^I^aII A j ... A ■ J ^4 i-s. ,*, 1 l eXt (J!Lo L^l 4Jta 4_u^jVl jjc- Lol (pLA! 

--n 



(jjjblaJl (X • » jJl 


ASliiil >.U pj-j ^Jc. tiUj l «<jjjj Aj3Luj jl 4 j^j* 4j»ji IgJ (jjSj as 4Jli 

I a] CAJLull *-» ^ ^_S 4_j jjk 4 wl ^ J jl o j\ n- fc} ( xLj ^111 £-j_ill jj! (j^o 

djlA-iXc ^_-c l^al Wl nlj * k»« ■« ^jtj lake-j ,*^11 a ^Ac- i^AlaA ^jtSLo 

JJC ^Jjlt Cy* 

i-iujll £i\ yuA\ \ -Crop oil concentrates 4 -jjj jll j-SjJI -V 

^iljaJ 5iU^a'yL tili'j ^i.^vk Cjj j % Ao_A • y\c. ,_5jliAj (J^aLa-0 
<> A mi^O Jjlill ‘ *' j jjLj kLojjiC. j 4 '^-v i.,- sj-iU AI yj£ % X • - ^ o 

La LJlr. 4 r. J^-K /'ll oJLAj t4 lU 1 !,., y. SaL* % X - ^ 4LJjj % ^ A ^Jc- <_£ jX-yX 1 * il 

i i 1 11\1 4 l ,t ' JJC. i^jjj ' j ilf* (^llaj 

tCjUj ^lj Lu. l l ^y* acIjS jjc o jLic. _ Silicon surfactants«eJj /jjU . J l .£ 

- • ( ^ ) lAa. 4 . <-i»A ia ll)1 Ajc $LaI] (JjtA ^Jl ^AjjJ l ^A J 

.(v/v % '‘ 1 ° 

£• j-MwjJI _J A—lfall till -U^ja^ (jL-O—al) ^ k. <J__cxj — Stickers/i-^JUl a 1_o 

44i iAg J. 1 j 4 . 4 Sl ^jLjj 3I ^Jau-uJl ^ \r- -jai JajK.a . AiS Iaji T) £AaJ 44 *~fl Jl\) 

Sa_« Aj_^j cJUa jjli gJbjuLttll 4 jjlOLs ^AJJ ^jAI (Jj\*t4 <AaS SaIj^Jj 

all A jjiall 4 jtl» ill caL' j l£Ua cJ^j j_^o 4jj\AaaJl 4 7 -AaaH j 4 Aaxoll 4 ■ ..^N ^ 

y_S l 'iii *ij AJ AlA jjLs 4 . -k ljia]' e^j_klLi3l Ai L j_x A_)A*Jl ^jl 

^ji jj^uu Cal jLxic.VI LajS j 44 1 >n\ 14 H oaLJI jln>1 (ilUjjyi 

;t—Luiliall I ^ Ac-UaJ 



, .a!) c 1 )IjUxa 


^_a -i ~ -.'Ml I i rt jun-y Ati-a. -Jl Sj-iUIl SaLJI 
^IjjxJI £-0 pi A-a j^tll AjjjjVl JJC- Al jaII Alla. A ■ -alA Ai—oj j tAj&ljjll 


Lai I ^_3 A_i\jtall ejL-ail A i>ii i A\ x~ir-VLi o_^Jalj3l oaL-qII pl^ukJ i <*i n ~y 

.Jfcjl (joJj 


<j-Sj ^-1 I j] J iAJIjl9 A|j_-i£ (J-JJJjjV I al Jail ^yTau'j -V 

Jlj^uJl p j-L A_i\i (L^j Ajlxill eAl—all Aim, j c. (j-aJ aJ aj_ja.ll i ; \a.L-a all CA-iLul! 

.l^lo jiajllj 

'I IjiaII £-o p AA'.H ^1 t i-^j ^J^Loll pi . ..Ml AjlL-o-JI C. ll■ vV'-II _ t 

jlj -f.V ^yjt I ~ | ~ A-La ia i j CjI^j£jjj a cK ' jj£j| a j t-l ill Al^oll ~ ja _C 

A 'V.^lfLalI j_j-s Aj» j lla OV^u Cj3_yll ylaxJj tajlHo-all OJjSliil 

-M ill SjL-oIl <jl ;(_J-Xa A *n».« lol A_a.jjxll iIjL Otc.^/1 (Jjklam 
Aillaj ^ic. Ajiala-oll J^lc. AC-liuU <^jJI (jl J<oll (J-SW-J jl CjUjSjLj— J^lc. (_5 jJAJ 
i—ij-m ajjllill SjLoII (jl jl lAj^pli oUoJl (Jlaj (ja Aj jj »—ijij S^jilill SaLoII All 

.AjAo-qII AIj-oII all (j-aL-oJ-al j jj A-^l l (JlaJ j-i Ajjj 

jl A_jiLall SaLj^II oLjjj^I p^Jb AJli IaJj la^a-a-all eAL-ail A a. j' V -V 

. joxjll A -i ^ i jU-jVI (^3 Ajjj*-oll 

_A ri <1 aj-lU Al^a £-o Ig-al ^*t~ii iL Al j-ill (j-axj t£lLi& -A 

AiLia_Jl j1j_JI - Compatibility agents li-a'jjl' aI>a -v 

^U f ^U i ^-0_UJ ji J_i.l AJAO A lal'S JUC. Xuoll J-liU ^_5 oAcLuloII 

,(JjL- jLhuj AbUl Alalajl ajUll ^jjSj La A i, J ■ „ l 


a 



tjiiLiaJl iljliu-. (T • • A) y*. jll 


JajUJ eiLjaj yaLorJ jc. Sjbc. bile. — AcidifierS AjUaj oaJl 4ll*-oll ja 11 -£ 
■' i ^ j| ( p| J j-y ■ ■ ^ y. i-v j nj jW -v ^11 4_bl « <1 4-a.La. tiT 1 . i& j\_£La I jj 

pj-j _Jl y« s jjiJI jl L> ' j**- « Buffer *^1—^ jjjLj 4—UtajA ^ . \l jlj_«l] 

1 jj ^ '**- 1 gjb. (J j ^^ j^-j yiJl j t4 u» >a ubbjLm.al AjjLall (JM j. nil 

_(JjLuill 

& Spray colorants lA>1' j <jjLc. jll 3 j^all _j 

Oiy^ £-**3 o' if jlj-all — Anti foaming agents 

4_ll "tjLjj" jl j_a> 1 4 ji yajo jl la l - ^ 4-jlaC. ijfc ill 

Ajjj (Jjfl 1 nil (j£_^ll AJl jlj^l L ll<JaJ <.*)U ji n jjfr ejbe <yLall jlj«all Lai 4 ji_jll 

.l^ij y yll .ijUl i a /ill ^3 j.'Lih \ yiiii 

t^AjH u' o^i - Drift control agents ‘-•'j^V' ^ ■>>>« - -a 

.y^l-'ll £_i jjJ Ojjl—a^cll 4-nn Ln -vl l CjLjLuII (J.^i 1 La-lic- iK* *1 iljlA.it .all l al j -s. jj 
yt-s.1 U jl^a bcl CjljJaS «--v-v Sjbj yk t-il^ajyl ja (Jjltlll ^jlxall AjLj^iillj 

La£ 4 <jjSa 11 dll^jJaS jlAx.i L_ilj_a_j| (JJaL yja. d- 0 *^ f j£> Ig-ib c_il^ajyi y 

,i_i1 jajyi jl^aS Luaji ^iLual (jl jfL*j Thickeners aI_ja]I jl 

Combination of Herbicides o^^J' JaJti* - i 


£-a y£l j! jj.l J la Kf’lv jLia-Vl (j-ay5S (jluLLaJl Cjbjlna “Vajj 

oLaJ 4 jli- 1 all j^a £_jj (_Jin« i>jlL£j (J j'a>l illjAj Lag-kJaJ>J 


Dalapon u^ J ‘ IPC 2,4-D (_Ud CjVjL^e cJju Jj tyiLiaJi 

TCBE £—« CDAlA ‘2,3,6-TBA ^—«MCPA‘ Amitrol Jjj—W ^—« 
JjS^j ialiJLj <jjj i^Uj syix.j .TCA ^ MCA ‘ ( Randox-T ) 





CjUb_ui jjj 4 UK Xic. iiUjj JjjjjxVI A n<«l v*'Xaj ^xSl£ ^JUul.Vi jjj1_5 ^ V- 

JjUiJI \a : d)ljlj_uijjji( ^»j-53 4 _jsj Amitrol- T -Uj U J l ,jJe- Jl Uj j ^ypy^l 

Jliu\j (JjjaJ) SjJS 4_JUal (jJI iiLL (JjjjxubU (juJiLaJl jjjIj]|j ^Jjuill 

jjj jAl 4_aa.lj (j-oj ,4 <«j ini It .lie. jjjljll j tjiujl 

CjL£ja]I pX6i 4 jliiC- U> y & tAJjj JajJi-ol] ,jj j_jJl J.Va «Jl>LjjLaj£]l « J AiLuiaj 
yji A a_A.lV. i1jI_jj jfLlJl CjljJAxll jxaaJ ^A 4-flri.All ll)\ jilSlI (JkjSU 4jj. U..ti 

ClljJjLiJl ( *_La] CjL£ jjl (_pULjl AiliJ! ^ ja_Jj kc. juil Jl*i]l IAjjjIj iuj V 
Add diln »ijVl (_y-uil a» -Lj K a 4_jLx j ^_3 L_«£ (ilJij iaj KJl Ci_jj5La -1-a.V 
jLiJI jjljlt JJsj (jJc- Cj\jj_uiji arsenical mixture 

Ljajl j J,nl-ili]l S j^_a.l 4 j‘i Jj-aS/l J Jj-laJl ^jic. c*!jjjjjS]I j>><alaJ 

4 jV-la j <j j-a-Jj c_fiJ\_£u5l iyA JiLa^l .Wi cj SiA-uiV^ £-a Cj1.1jjJ 1 Jala AjIoC- 

liljj q*a (jJc-j t(Jj K<o S jjxxa J U ^JIj . VjlJ l j- j j£j LoAjc. 

(jJc-j J££- OJ^ tJlc. Sia£-« t.” *t jja all jl ASlaJt Jjal malt Jala 4-llaC- jlA 

jl_ual i_)jLaJ »Xa j^Liall CjI ^ j J <i U.K 4 jl Ar. $1 j_aj (_Jj 3 ^ jL 4jjj ^jxml 

4-Jc.li Jjj jl ilsJ jl Jajla-all t_l-u>jj oS 4_}l i i-i. ^LjxjSJI Ja!itLi.VI 4-jlAS 

A ij *.->,^1 lIiI £ua (_)**'! »*ia II CjljUlx Jala. 4jlar. Ljajij tJuiLlaJI eLaJ JjaaII 

y* yjJl JuLlsJl CjIjluxl JaJLiji (jLoxluit ^liil j j 

oj^ ^yij Tank mixes of herbicides 6 -^j JUxi^VI 

L*JJ 4_c. jaJI L_Lllajj l jtj-d! (jjijl i« a.11 4_jjjSjall 

a ^!uLuL2kI1 ji bn%i 



Ol-ioia (X • * A j Jd Jl 


(jLjLiaJl dldui ^ji jit -° 

JjS j \ ‘(EPTC VKj) Pre—planting ^<J4 (j*jLiaJ1 J^ddi 
I^jjj i jjJl £_^=>j ^*j i jjill jjiall AiUjaU Pre-emergence 

*. (AjII^jXuiVI L)jj-lll i * J Vi .* ,« ' ^ ''"S) JjS B^pLJI JjiJ 

J TCA idlLoljjSJjj t^hll dlliS^a (Ja*j ‘AljLalJ! (jjjbljlSI 

Post- emergence J^V' j\ (2,3,6-TBA j 2,4-D j TPC j CIPC 

jlaia i «t*<■%. jj j Jj i _-J.i .al l dl^pU ^^Ic. diall <^11 }j 

(jljll AjLiC jjjSjj 2,4-D J MCPA) f j (Jj na.-vall jetc. <. j ,Lix.a. 

^ jjjJI ,j3ij) Broadcast or Coverall spray ^ u^j J <4=^ ^ 

(jJojLiaJlj (J^j. doat^oll dibLu dljLa J-o_i9 ill diLiil! j 1 O^J^ 1 

<i_jx i_Aj Jialla 1diallil Lo^ji dJi_jll (jjiij Aj9 <j-oU1I 

aJU. tillij Ja_jkaJI jjj ji jjkJI jjj dLaL^I <_£j) Directed spray 

5pot AlaL«.< jl i((Jj.JVt all dlU-jj lg_U jLja-J J3 ^jJ! Ajj^s^LoII dltdxa 

tf* JLi ^ jjjJI ^j) Band spray <_£j j' ‘treatment 

_jl d}Luibi_^Jl -^ 1 1 .t j A^atc- AAjlaj jjSjliaJI dldxo j_uja4 ^jj_j ^t-J dll 

^>h« a Jj bite. J .d)\-lli<aj| Aj-olij AiLaJl al_^a]l jjuiaJ ^3 bdluui]l dV 'J 1 

^tut.nVl (—iitlkV'j ( Jasdall AjlSjj^ jl Adaiido d)LiLi_jJLj 1$ ‘J.'Li" dlldiall 

]•>« »<-»ll dlldUij Jjjj duv AdduJl J'jjl jjJJ LaJS 

Aji.1 jl Aidi*J fiJjj-a Ijjli ^HjJl .ull dLiLij Lai tojljJl <Udu l^ll 

A . i, il^ll 4 A . >■ jL Jl. 4_ii_j.fi 


1Y 



. (jliUJoJl Ciljou 


M j* ni lijJt (JjarflW *U (__)*uLiiaJl .1 

JSlxII "V 

. £*iJI 

uj^J ‘(4-^P) J^b ‘MCPA ‘2,4-D 

-ujjjp# i/'J 2 ) 

JLLjj JjSi-oj i(il jOJjlS) Jjjojjl i (fj *M i ii^ j£li jj) UJUiil^a. 

-UJJ^jLalSjjuS^ LiJ^jjLujolJ)La1^ dl^Juull 

( VJ itkijlS) 

:jj Sn 

Vn;) (Jj_)j n<ij\iu) i_La jLu (jj&ijjl 

‘(j^'- i -^) t (s-ijliiujt£) 

c_)j£oj jjViji) (jjjjLu j^ijl j j*jy * 'j ■" 

CJJj j^a -lilbjJiuUJ^ jliij) jlja.jb -(jjjjjilnJ.1)^ 

t^jjjLaiui) t jjmlj ^ Jjl) mj> t(b-al£Lp) (Jjijb 

.(j^^JJJ^) i(ujjbL) Jja-jb 

(jjlSVjiyi) J'jjJ J 2 ) lP^j 2 - 4c-ljjJI JjS ujIjuj 




<jSiL£aJl till Uja (T..A) jll 


fjjivU JIjO ‘(jjjjb) ‘(ujjd' j ) ~c5^V' Jf® 

‘(O^ 'Vim) J‘(u*JJ^ ^jSj I) Jja. 4(f jJJj-all r llui) fUi <(jj!£VjJ£-) 
jijjjjS 4((jJijjJi >(ij^ 'i'uj ) 

(L_)jilmftjSlA) CuVl?- 4((jdl jjjjj) (_>nS>ai 

‘DSMA JjjSSjjj - ^<tA^ 

uj ^ j *'‘MSMA 4(oLnjijk.) cJ ijjj ^jLjjja 

— jjlj 4(fJ>Jni^jlJ>u) tliJ JJ 4(f_jJj_J-t-ol' ciJljjJ-U^yj) (Jjlliai 4(0'j|Skjb) 

Jj2 

IjUtLtaJa. 4((JJ9JJjUji i5i jj) Jja. t (Qj^*' l J in J l\jj) L-Lajltu i((jjll^)jjjj) 

,(t_)jLtn^jJU) duVl=t 4 (fj.ijinSjKj.il) jjalSjj 

JuaJI 

(j_yi tS^xl‘^~ji ■ —»ti flux) fLAj 4 (OLj jSjli.) 4 _j 1 lj— ^£>1 ^J^jl (JoS till faj < 1 

(o'j£'jb) (jjiSLo 

cf L jjJl'i.jxij..uu) t(DCPA) <Jl3£b 4(oljjinijj) JjS OlOi4 

.( L . 'J°1‘ J^- 4 ) 4lijV^ yt^Oij.i) Unjlu; 

fudjj t((JjlLu£jxij^)j) Jlluij^j ^(JaiuiS^oj^j) JjjjSjjj — Jiu OIjoa 

t(Olujij)->) i_jl ijjj t(^j— LjjLjljJs) oLjjjs i(fjjjuK) 
.(-j n.XjV^) l ~ w.il j* t((jtia^Jja> t^Oluijijla.) 





jiLlli ((LliUij jajU ^ t_ll Ajjj — 4 &\ jjJ) JjS uljbjjt 

(oIjSjU) 

^CjIjKaiu) Cjlu -jj »(CjVjjai) jalaJb Ac -\jjJl Jjfl OlJa-n 

‘(ujj' jx) u^'j^ ‘(djL—jjjjj) QjJijy 

(ujj^ 4 ^) 

j'l&La + t _ - >aSxotuj) — (jlWl «1*J 

l((JljijAjt) -UuiU^a. t^-lLaid + AaamiA^ jn<u1ui t (oJljaJjlS) jjaJjlu: 

- UJ. ij^aLxojjla^ljj^ C-uj t_ii iLluiIjj 

.(u Cp^ij* ‘(EPTC) f'jj] - J^*v> *-} 4aja1' 




jj^uii j»UL<i) ^LAa t^cAwijiul>) i_j! ajjj — AfrljjJ! J^a uiIj^jjo 

Sr^J^ t(iljljSjLl) Jja. ‘(<jjjj£j^) 

( w'-'jaj^ JjUjI ^( 

jLjjjj t(oVj£j) — JlW JjS jt JalaJL 4c-1jjJl JjS 

t^ALaljjjjU^ t(jj3SVj5 a#) ^jjia>La (Jl jjJ ‘(V^JJ 1 °~'J. 1 ) 

(jjKUjjj) CitiLo 


---Jl dtl^i* • • AJ j!l 


1 ^ j jjjsJ^Alu _ylU) 1 \ Vi' i ii t(^jJjjj£) dj&lm 4^a-p JjJS) ^ i nj )-> — ^JLujV! Jxj dll 1jj <i 

(^lij I jliai) dlui !jj i ^j jJJll jioooJ j) (ji&JjjLo t(Vpjj.UjJJUi) jj*S.L u 

t(jjli jj) o^jjj ‘(EPTC) - c5 l W' ^ <3*4^ o)jua* 

.(DCPA) i(jjlSVj4A<=) ^jxxi-Lo Jl jjj 

.(^j- (-JjLjljJa) JJjui JjLjjJS ‘(jjjj^-A^) jjiiui i(jjjJ) (_>“' - 

.r_ i 

Luu 

+ (JaoiLajjj) jlfljjS l(iJau)LojJj) <j«£i jlijA -JlV/l (Jj2 til' . \n * 

‘(EPTC) ‘(ujji' J ) ‘(ujj^ I j ) L&j}* ‘(dAaj&P) 

(j^Ujjjxu t( l jj((i^oljj^lj) (Jjjjjiuj ((jjjjLuS^uiji) 
t(^alijjj) C_)Jj5 t((jjJ\jA4j^iu) Jjjj t((jj9 J Jjlij * 1 ^ jl) (Jj^. t((jjl'jjjji) 

‘(o^V-i) jjj'j-i ‘(u^l jj4«j>jj) u^Alh ‘(j^jj^) ‘(oOW^) t . i J“ i l J jj 

(ut?j'J 21 ) O^j'j 3 ' 

jUijl (_jb djlj£-p) jjkjj i^JjjJS) (UJ.JJJ — JdU djI-lLLA 

ISiLLk iL-ujijK ) jj t(dL-ujijK) i_ji jj jj t(Cjll^i.jajK) i(DSMA) 

jjjaS ja'j^ j jjalijiai jHa) I jiiaJ>D t( d)l M i jtjl'^ ) J jljjA ((dlLajLli) 

JJJUI JjLjjjS S (d-lioaljiliul) (jjb jjijijj t 1j > <;^ J*U,| il) dial' Jj l^djljSljLj) 

.2,4-D‘MSMA 



t(jjjj'j) t(JjjjJjl£jJ) UJjO 1 * -JljjJyi JjS 

^(jjjjl jjjIs jjj) ^ jJLa. 

t_jjjS i( c j Ajjxj^lu ) Jjjj ‘(<J>> ‘(tjJIJyjjjl) 
^IjT) i(jjjjjlu) JJ^J3 ^((jjjUu^) u>^3JJJ »(ijjjUi^) ‘ .-"“ Ajj 

(tiULaljL + jjjilj + jjjLu^) ^ijjj t(jJljjJa 


CjIjSjJ) jjUjJ JiJ-i llAL. _ jliJVt SftJ ClljjyW 

t(cAii L1 ,ji : iU > .) liuiL — c-ijsj jl jjIs) yy -^4:jjj3 <jta 


diUii3j_) t^C-iL-x jtjl>) l_)l di jl j i(C-)L-u^jl%) jjjl J ^ 'jwijajW j 


■ ( MSMA) yy t(ilA.uj ijl% ) gmn J jb_j& t(iliL-ujtjl>) 

. 2 , 4 -D *1.1 1 ^ tjjta >(^.111 A^jj>«) t:.i>.»ljj t(cjl j£j 1 _j) 


‘(UJJ^ J + jlajjS t^(J;i*>jLo jji) .jUjA JjS CjI^x* 

i( L jJjLaiSj*iijl) ‘(EPTC) {&] ‘(tjjji'-) Ji j ‘(ujjbj' j ) L)^* 

‘GjJ'jyjj') cP*jy* ‘(ujJjj^jy) y 4 (^LjjjU) Jjjjjijj 

(o^'jj^ tf'j 3 ) Cp^y i (yjJy) jy* 

jLuijl ^b CjIjSjj) OJ^U ‘(f^P_p2S) yyy - d^W' ** 

J Jjj'j ^oLjjsjLx) (jjb L y &j ‘(DSMA) 



. 2 , 4 -D '‘(fjy^yP) ^-^y ‘(^j&y) Ciy^y^y ‘(MSMA) yy 




(jiiUiaJt f Uaj£ 







tlllAiXO fIjyuS 

Carboxylic-Aromatic ( ) A^SlxSI CiUSj4 

Compounds 

^ A_JjLojjl S, ^ylc. 4r. y* -<■ a jlA 1 " S' 

Phenyl JAP *c. j *=^> uA 2 lm 3^' *iU 1 > *>> .(-COOH ) 

j! ij' jj 0-* i^W udj-^5' 0-° j-^ *j- 5 j group 

Cl , Br , F, JJ 22 j' jl Ja-iSjJjS jl (Jau* \c.y^M Ji J fjjJl 

AjjIjI 4_ikli Cjti jn xpc. iS^Si CH 3 , COOH, OH or NO 2 

OJC ^jlc. t_*3Jjj (jiij) itq'l 

lij S^jj£ 4-sljAj j 4 n» a £jJa\jj> JoLiill jj t*n% (J'.\n>«V' £iJaya - ^ 

Ortho ^ ' f-ij-y Laiij Para 'jl Meta ^_>3' 

‘2,6-dichlorophenoxy acetic acids ^ >* C«S 

^ > >>~n J ,2,4-D l -r J ^^)- a L«S JaLiill e.llj jl 2,4 j) -''' ‘ ^ (Jl.\n.<-V I 

l_i£^ UU JiVl ^ A^lj J jrwj lillj (_>jq 

t** 4c u* vs ^ A <•$! \ *\ L ySxl\j i ^ > n^J)*' 1Q ^ ^^ ^ l ^ ^ ^ u* *i 

e^jc. j( (jjjjxll ji ~yy Kll 4ja_ui1^j jjjl (* i.Injll 3* ^ ^3^ 4-il L *' J*** j‘i 

. JaLiill ^ 

L$io jJiSi 4-Jlxi t- Kil^l JJ&]' CLiViJ jIojI (jl Uii (JljuiuiVl AjlAiLi -Y 

.jjlall ji f jjJI i> (JS ^ 

(_>*£y hill CjUS^ya jjl i-*<j-«- <jj^o 5I i,.l)lg„;l,i*^l] ^Uaj3l -V 

jjJaJl 4jl>.a-«ll ^ J '-° 4 jC' 1%.11 <LoLJI ^3 ■" (jit ^i\A. 


AjLUI ^ iujU (+) AjL 1_>J! (ji Ajkj jjj j 

.(-) </ jM 


^ Cl 

Q- 


COOH 


«o 


och 2 cooh 


Cf Cl Cl 

2,3,6-trichlorobenzoic 2,4- dichlorophenoxy 


acid (active^ 


acetic acid 


a O 


COOH 


-J* 

Q 


24-dichlorobenzoic 

acid (inactive) 


OCH 2 COOH 


2,6-dichlorophenoxy 
acetic acid 


Ai> oi^.1 j Aj^j j AJajlj Igj jl a ■* ^ jjc. 4iUl l jjl ‘ i-.' _ 1 

j Cyclohexanoxy acetic >* J ^-4^ A_ii;LJi aIluUIj 

.A_Sl*j jjc. AjuAail AllaJl 


a OCH 2 COOH a och 2 


COOH 


inactive 


active 


A-C. ji <(-COOH ) Ax-^ia-a jl L_iaJ 

A_JLl 9 <_is j2j 4jjjLaJl aL-LX ^ till ^jil ^3 j^pjA fjL _ 

^ujJ ll> jl VJ Xj <3-^ Phenoxyalkanecarboxylic cA-£ja 

. libjJpjJl (jiiala. qUlu!U AJ\a 


(Y • • A) ^!u 


j ^jj£^_nall «v ^UjJLo L9~^l 4xj^ % J l dAJb CjLjS^q ^ui-ftj^ 

•(^ Cjibjjjjj^LlIj j (Jj^.^ «iljl^ (Jjnail 


^Jjijati j <^£**11 <j>nJ % ilA&iul*] j^UJi s-y^ j^'j ^jLajSlt ^Jyi :(^) Jj^a- 

-rt.U 








Sodium 2- (2,4- 

/=\ 7 V ff 

Dichlorophenoxy)-ethyl 

C '\ /O-C-C-O-J-O-N. 

sulphate 

4 ( H H 0 

Cl 

Sesone 


2,3,6-trichlorophenol 

, a 

acetic acid 


Fenac 

4J-ch 2 cooh 


ci a 


ciLj^iJI (j^xoLa. i." i' a'.ti.nl sjjSJ illj ^jU£Jl ;(T) Jj^ 

Ci^L;jluj jjJ 1 j 


2,3,6- Trichlorobenzoic acid 
2,3,6-TBA 

2-Methoxy -3,6- 
dichlorobenzoic acid 

Dicamba (Banvel-D) 

2,5-Dichloro-3-nitrobenzoic 

acid 




Dinoben 






(jjjLuChJl llAjLa f 1 


2,6- Dichlorothio benzamide 
Chlorthiamide (Prefix) 

2,6- Dichlorobenzonitrile 
Dichlobenil (2,6-DBN) 

3,5- Dibromo-4- hydroxy 
benzonitrile 

Bromoxynil 

3,5- Diiodo -4- hydroxy 
benzonitrile 

Ioxynil 



HO i> c " 

I 


niLiuii tjaj** ollLiuj) Phenoxy group '■ 


ji oSLjjjjjj 

Lj_! bIAj (j.j-% ni^Vlj <1 >u <aLi. (jx ^jo£jlial! cAjS^a 

oAJk ji (J-JJAall (J_i« CjLc._jA=mJi A-C- 


4_c. -all sJJfc CjLjS^o OM 4_slc. j <L_ l£^aU ^j-a Jjjj ilAc-_jAa_a]1 

‘2,4-D 4 -^j Phenoxy acetics £A_j£ 

Phenoxy butyrics jv ^ j-»j ‘2,4,5-T ‘MCPA 




oijLiaJl CA^x* (X • • A) ^jil 


Phenoxy propionics ‘2,4-DB ‘MCPB 

vjjjj 5u ‘Fenoprop vjjjj—^ ‘(Silvex —“>) 2,4,5-TP '— 

a *jj^Tkll »j U>i j l ‘Mecoprop 


‘Hoe 29125 ‘(Diclofop - methyl) L$-uj 

<sx j«a -> o (j-lc. <jL-oV' l$jJJ*-o I V <^1 C?J^Vl CjLjS ja L ya»^ 

2,4-DEP W^j isj^ tjJ] UjUill ji AjjjJIj J jajj l^iSJj jJjS 

. Sesone u‘(Falone uj^) 


2,4-D ( 2,4-Dichlorophenoxy acetic acid ) 4*^ -X 

£-c jlaJl j_pax)L^ ttJa (jjj ^ ink'll I JtUHb I_i£ jJl 

2,4-Dichlorophenolate 
o-C /Konj+ aa^oxjNa t a|uco,t5 » a / Voai 2 c i ooN:i+N a a 

anhydrous metfiun V '/ 

a a 

^ Kt o Uti ji kdili. (Chlorination) ®jl 

CjhjAjl Jki.1 jl ^jLq Jajjjj 



OCH 2 COOH + 2Ch 


OhQwXKIH, 2HQ 

a 


(jl jU.ll tj» X t • — X V A lA AjjjL cCaJJ -Ulill SjLall 

(jljjill (JjH 4jl Lo£ AajI _j <1 ^ jlaoll j|- .'^'1 jjj yj t<Aj| 'LojJc- yft j ^ X *\ • 

slljlj ^Aj ^>jlLaj (JjIS j jlj-ail £-o i_Jc.liy V t el-ail (^S 



■■ Xj/'M Jfcliuj iCjI jjlj %jy*a ^ jl Aaiia-dl JjS- a l l tjjlla-a ^3 j'pJtajll JUC. 
I_ya<al a. ^ a 4-jblc- gJ-lj-Jj 4_jjUi _«l t_jij£^i 4 j j><•> a.ll j_je. j Aj^JajJl 

2,4- _>* j ■’ 1 j>°l l j^- 4 (j-JJ o^?-jl 

dichlorophenol 


Q-i j-OCHjCOm + HQ 


a—i // oh + HOCH 2 C 00 H 


jjSj <J i} NH 4 + ji Na ujk u^jj^ 

$bJl ^-o £ jib Ijic. jljjj *LJl jbjill LLla (jj-kLua ^Aj a1AL<JI 

jji-waJl ^ -k1\-J jJ! Cjj\ AjS\£ _)~f~ *^A jjbjill 4 a _p (jl V) 

4_j^Xo( ,j_a A_jlc.li jJSl Lfju l_lSj^11 CjI jlJ jLlajj Low Volume Spray 

\ a jjl I-,' t*Lb ^ajjj i_d?>'i.Li <1 (jjii L$jls *Lalb l_$Aj«e av. j AjIxuIoj 

AjjlbL-aJI j^Llm^\ J ju^ (jLi Ljaji J 4 JjJull (JiLi, 6 jJVjbU j_iSl i ^-ain-J 

S jA3 jj£l 3 jjwJl eii jji ibjjk 4 —(JIaj Jc-Luu Cjjjjll AtnU 
Jc.Lwtj lb> j J£bjj£U 4_j 4 ij» AjjJaSlb a j jj-o jliaj t^lb ^V- 3jjte- j 

(jj£j 4 _jHjl 11 4t«m 1) Cj|j jljuiVl Ojj-i-a* ul - ® ^jl'r- j (_Jibjjj£ll ‘_i^j«'l (j! jj^l ^jic- 

Aj.u* % It (biljbill 4_i««Li. La jliall 4-ubiII jj^l k* Albs 


(Jj^jjjSII oiaj decarboxylation <jL& <JXi aJjIujj xuJi ^Lj 
£-* iil^A cJ-£ja jjj-SIi jl (Jj^jjjja a_c. j^-ij JaUujVl) hydroxylation 

-) < Jjil->11 AlIII ball ^ j_j 1] Jiui_£jjj£l! Jl_S3 4_jlaC. J j_Jj (L-jlollI £j1 j_j 

wsl ^13 Jl^iAb jl ^yi 4_kjl j ^ 4ilbj CO 2 OJ&.J (CH 2 COOH 

^Ia_vaj L_l £ja (jj^J ^j-1] LaJj (5^j-J lj-A j ( Jjm £jjjSll Lc. j*^a j^a Vjl (jjJjSll 


jjilLlaJl lLiIju* (X. .A) 


jj^* yjj OljJaaJl 0.1A AIuiLiII iiilj jjJjS «jj y^t 

JL-»JV Phyto toxicity ft—-1' 0 jjjL; ojj-H xiL L-S 2,4-dichlorophenol 
2,5-dichloro-4- uj —J— A — ^ (-OH) ^ ^ 

.hydroxyphenoxy acetic acid 




^OCHjCOOH (2,4-I>) 



/^OCHj (2,4KlkhlornaiiLsc4) 
a Inactive 


a-O- 


^ ^ ~OH (2,4-dichlorophenjl) 

a Inactive 


(2-methyl-4-chlorophenoxyacetic acid) MCPA 

4-chloro-2-methyl phenolates oh ^ 

.ft • o-t. YaJ^a. ^ j <jAnonochloroacetate 


a-Q - 1 


ONa + aa^COOSa 

a% 


a -O- o a% coaMa + Naa 


M 

CHj 


jf uuj—.. i b 2-methoxyphenoxy acetic —* 1 ^ j' 


^~V-OCH i CX)OH+ a 2 


0 - 0 - 001 , CXX)H + Ha 


^ u 





jjl V} L$J Jjauj f \Y > U jlfa-ail frl **rt j 1 4-JjjL <jSo3l oi_dt 

frLJl Jjla jAj 

£_j! jj >JjVl j (JJ^<n ^ Ajji ri »11 iltLip-ail ^_a 4—lJlc. 4_r>^pj 4_jSlj 

AjLIlJj ji <jjl j ' n jj ■ — (^-i <-b jiJ Ajc- CljIj <j1 LaS tjjjjJuJI j jjjjjSi! 

.2,4-D Ali^. 

(2,4,5-Trichlorophenoxy acetic acid) 2,4,5 - T *a* -f 
£—«2,4,5- Trichlorophenolates oi —j J—eAi3lb 

.f' * V _ ' • f ^ monochloroacetates 


GHx />“GNa + aatODCNa 


a-\ /-OCH z a)CNa+ Ifed 


Jjla jA j ^ oA Ujl$■ /ii) »1 1 >»u S-iLa t-j-sSj-dl 

2,4- ^.jjLajSJl AjUj-o <jAjj jjy 4j£] fr L*H 

. j^'j s .D 


(2,4,5-Trichlorophenoxy -a-propionic acid) 2,4,5-TP J#* -* 

£-* Sodium 2,4,5-trichlorophenolate 4 >j ^ 

^ Sodium-a-monchloro propionate 


1 £ 



(T • • A) ll 


a 


a-^^-asb+ 00404000 ^-► 0 -^^- 0040400 ^+ Naa 

a a 

^ V*\ Ia 4 yj 'i »L>J njj S.iLe l_j£ja1! 

^•iLolj l J-lJjl JAiyij (J^LuaII j (j-« cJ^ ■A.all^x L-lm-jj L-ljljj frLal! 

L^jli I—xS^JaSI CjI JiJ Lei JjUaj]! (j^a <jJlc- jllaJj e-LaM L_i£ja]1 

(^pLjL-aJl £_a 1_x£^a11 £-^LaI ^jLj f ■ >» jlJ e-Lai! t- tUl u "lj Ojjll L_]^AJ 

a aLe!l yji LLjj cAijxVtj 


(2-Methyl-4-cb!orophenoxy-y-butyric acid) MCPB ^ -° 

Sodium 4-chloro-2-methylphenolate uw l_x£jaII 

. butyrolacetone jl 1,3-chlor-bromopropane 


°-Q- 


astj + B-a4a4a4 fl¬ 
ab 


"Q 


0040404 aXII + NiBr 

04 


a—^”^-ONa + 

Ob 


Q=o—*■ o-Q- 


► a-^ oCF 4 04 C 14 ooasa 

a% 


(jLi_jU) (JJ5 4 ^* ^ 4-a.jJ ajLe <_j£^a]I 

ujlSjaI! ^ 23 LaI LaS t^jjaxjaiVl if* °/o V * J ^ 0 A-Uu'n ujj^j fLal) 

c Xal JuxStuJ aaLall ^ jbjjjl AjSLc- AJlLtyl OUxaVlj Aj >11 <J&uA\ l> 

. MCPA J) j*4' l-^Le oljlfi]! phx.* 


no 



(jIuLiaj! Ci^iA 


a-i >- 0 (ay>jaxH 


r oa k coo * i+ 2fcO+2CQ 


tiLjjjjJI (jx CAj£j- fJfcl Au-ali 

,|_jIuLaO. OIJUAaS I^JLuOmi) 


(4-"2,4- Dichlorophenoxy" -y-butyric acid) 2,4-DB 

(Jjfi M ^ — MV I* fjjjL fXjJali SjLa 

obaj 4 iJii^ to Ajjajuj (<? L-aVl C-lSj-all .% ^ « <j».u U jjjiuaiS/l j^-S C_ljAjj c-LaI) 

5_LuLaJI eAuiSVl SiJ^ 3 ^ 2,4-D <jl V] Obbill fJaXA 


a —4 > o CHi cr, ch 2 cooh 


a —6 jKocHjCOOH 


(2,4- Dichlorophenoxy ethyl phosphate) 2,4-DEP - v 
2,4- £--» phosphorus trichloride oh J-tliillj <_i_£j*!l j ^- ao 

jjLjl (JjIlo ^bj ijjjjxJI ^ dichlorophenoxy ethanol 


"Q 


OCH 2 Ot 2 OH + PQj 


°Q- 


0CH 2 at 2 0 3 P + 3HC1 



jjiiLiaJl CjlJax* » * A) 


tLoll ypS jbjlU _>JC. 4aj. . U 4_^j\ ^ <J (Jjll ^ JJ J) (JjLui 

(jjj£j J] eXuSi 4jl«r. Oljjxdl AjJlc. 4a.jX t_j j±i AjSJ 


a-^_^- ocH ba%OjP 

a 


•(JjliaJl Ijill t_ 

a 0CIhCi^0jP=0 

a 


JjLLJ ‘*»» - ..jail jjx. SjLjt 1- ■ mj (_)j*>-"<Jj tjjLa l£^y<Jl jJlaJL) 

2,4- gj-jJ ox-»_£V'j J-lsj]! x_j> dialkylphosphite 
sx^V' <>« xj>»jj tiLjjL^ja dichlorophenoxy ethanal 

.2,4-D <ijaJ j^Ls jji-V' 


Sodium 2- (2,4- Dichlorophenoxy)-) Sesone £j**4** a#- -A 

(ethyl sulphate 

j j lajj] j *•- ^ ^ Y • 4 > W~- ^ <j jj_lxLa t— il . i_ '^jii 

i'i -v~i yj i _ i (J-LaJJj i% V^ 4 J.i ii *LaJ1 ^_9 i_JjXjj tLjLmJ 

tilli fiij 2,4-dichlorophenoxy ethanol (pH < 5.5) Sa^UJl 

2,4-D l) oXaSlij Ac-Lyu 

7=\ V /=x V 

° a ^ a *°T l *** -*■ a-O-OCHatOH + HO^-CNa 

a O a o 


IV 




Ijlil .n-fcll (,llUt4 *\ujS 


Derivatives of Phenyl Acetic Acid 44* 

Fenac (Chlorafenac) (2,3,6-trichlorophenol acetic acid) 

Phenyl acetyl chloride i> 

.2,3,6- trichlorotoluene antimonous chloride d*» J-tc j>?.j 


o- 


Cl + H 2 0 /=( 

CH 2 COCl -► ^ CHjCOOH 


Phenyl acetyl Chloride 


Cl Cl 


+ Cl 2 + KCN f= 


sjt™' ~^r Vjt CH jCOOH 


Cl Cl 
Trichlorotoluene 


a Cl 


jAj ^2,3,6- isomer t> % v« - ^ ujSjJi 

^1* ji Sjji-o ttU!! ^& aJIj (—jjij 

C'- 'i ^yUajJI 4 Jj]S ^^Laij IcUll t .'l-v ImJ y .. .'^ *_) j ‘ Ic-LJI 

Derivatives of Benzoic jjJj _r - > 

acids & Benzonitriles 

J A 4 , °L]1 tL-Jj -v /)_* 4l'l *1 a A. r. r.’l l * *1 A L~ ll 'i \y 


jl (CH 3 O) (Cl) jjl^? Jl-LLVL y V 

yjil CjbSjJlj .jjj jjj' 4lk (jJc. (NH 3 ) j' (N0 2 ) J<C- 

CjLjS^a)! j £}Vj f..>»■ jlj .A-jlc. li La jjSI 3 < V < t ^ oVI.ij'Lml ^ If. 





j L ^J “^ *' ^ cIj1^_jxoS A jtt-i ^ < V i \ ^ t^n'^joJl ^_3 OVI \ ji i J ^ It. 4-jj^ 

‘Dinoben uj-4“ J ‘Dicamba l j ^ *>j a» 2,3,6-TBA »i-A ciUSjx 

L^bj_iu]l jl J—jjjjjjjiJI CjL_£jx ^—&1 j—«j iChlorthiamide jjK 

‘Bromoxynil cJAhSj'j-jjj ‘Ioxynil ‘Dichlobenil 

45-1] 4-jjj 3I <^-s (^Ul Chlorthiamide ‘t j -^>- tu»J 


.Dichlobenil 

(23*6- Trichlorobenzoic acid) 2,3»b-TBA A** 4 
ji&Lu^ cUlc. ^ Benzoyl chloride 

2,3,6 <jl& (Jx-t-w'ull AjLilixll (jilxll 



9% 


9% 


coon 


3Qz °V : V a I^SQ, a vJ s s/ a Oz avV 0 

Va U a 


SOGj 


SOCh 


(.Lall (jljjiJI (Jjls 4 ^ ^ Y "l A_-x^-P A-Jj^jLs »lPiajj ft-ilx L-iS^xll 

. (.Loll (jljji]! A_Jlc. £^Lai J A_)_jjJa*Jl 

2-Methoxy -3,6- dichlorobenzoic ) Dicamba j*m -Y 

(acid 


:<hV» casual cJ!>u. jjjiJi LuitS-O Jil ^■v'i ^jS-Qj 




J_Ja j_Aj (|> ) Y 1 — ^ £ ./i ll AjjjL »1. n jj SjL-a l_j_S j-oJI 

(Jj ■ <-il -k all AjAall fkXtt yjj ^Lalt jjLj_jjl!l AjUc. jji V] *UJl (jljjill 

;A_JU]I l-'I jU-^U Luj AjajUull 



3,5-dichlorosalicylic acid 

(2,5-Dichloro-3-nitrobenzoic acid) Dinoben oajii* -1" 

2,5- dichloro benzoic acid Ajjiu j^u 

COOH _COOH 

Cl \ / Cl + HN ° 3 - Cl \ / Cl + H2 ° 

no 2 

tLoll jjljjill (JjB T • ^ — Y • * Ujl^ajl AjjjL SjU UjS^all 

Huy jKl a^Vi j ji-Vi »«<\j Ajjtja«J^ i.'jijj.'iJl ."jl- J 

.fclu (Jf Ail US oUj^l *laj Uu Jaij t.Ldl 


jjiiLiaJl (T • • A) jjl 


2,6- )(2,6-DBN) Dichlobenil -* 

(Dichlorobenzonitrile 

2,6- dichlorotoluene oa^-S^L? *j j - >» •>'■ ^ 

jtU^, J*U£ Vanadium pentoxide ^ <^rV* r ”^ 4 ^ 


cf 

a 


CHj + NHj + O 


(V 2 O s ) 



CN + 3H 2 0 


aAiB j» ) i o Ia^' ^ AjjjL ^Lwsjj ojL* 

jLSaj 4 jjl_Llo 1 jjaIIj .4 jaKH CiijjjS 1 1 j (jj \i »uV'j 

.2 jlj-vll (Jj, *■«'-. /■." ^\r. AljU 4 jjij~-v 1,1 

(2,6- Dichlorothio benzamide) Chlorthiamide -® 


2 , 6 - 


_j (J_c-liolLi 

jcV— (>US urtyjjll i> ^L?-S j ja.j ^ dichlorobenzanitrile 


cf 

Cl 


CN 4- h 2 S 


Cl CSNH 2 




Cl 


V) *L»Jt (jljjjjl <Lla 4^4 )oY — ^ ^ frLjajjS aL# 

'J ^ ; _pi_J j V J 44_jj^j1SJI CjU 1 lj AjjL«_j^VI CjLljA«]\ T aj-s. t_jjjb <il 

JjSl I n ^Jl tjjLo <jl V] f ^ * (jAa> Bjl J^J 

(J » »' ^-3 Ajidl ^1A i~ vlj A \' ^ t >i <ibaJl U ■ ..jti ^_S LjLu 




(jdjLlaJl Aju »U<£ 


o <^ill dichloro cyano benzene uj^j uw* iJ^^h 

1 5 ^f jjJa-oUk. (jxal j X JaLwoll '* /s jj £j j£js lillj ,S*J q.Lall 




dichJorocyanobenzene 


amid of 

2,6- dichlorobenzok 
add 




(3,5 - Diiodo -4- hydroxy benzonitrile) Ioxynil 
4- hydroxy jJ ejJiUa Iodination 

benzonitrile 

QH OH 

+ 21 2 -► "Tf H -f 2H1 

(jljj.ll] (Jjls _^JC 4^ « V -Y • o 4_a^jJ (jjill ^Lpfc. (_1 

jVl £-bLol (Jx-liij t4-jji>» »il t l Aj jl < e>] \ (jLjjiJI (JJ5 4_j£]j tl^oll 

AjjliaJi (j j£jl jj tiL jjlfLU >. J -v 

3,5- Dibromo-4- ) Bromoxynil -V 

(hydroxy benzonitrile 

4- (Jc-liL lilljj (JjjjjjSjVI 4 j j\ .* q Cj) jt-t-v i 

Sodium hypobromite £- hydroxy benzonitrile 



(jliUlaJl (X . . A) ^j,lo jil 



CN + ZNaOH+ 2Br 


-► HO-^^-CN + 2NaBH- 2H 2 0 

Br 


^LaII 4-L19 ^ ^ O — ^ ^ £ jlfl ■ ‘ij ») ■ Sail ojLo 

j 1 ^9 <Lla A iniij L_lj 


Halogenated aliphatics *£IL3VI _T 

Ar.^ *•+. A a aj.’ ’ 4 1 .AC-^^VTh ^iVl 6 JA PjLjS^o 

4jjLjj 1Ij 4_)jL*.Vl AkumxII AjjUJVI CjUS^xJI j .( -COOH) Lk-^&jjjS 

AA*-* '\ jlJLaiS t«~. <j A il'.X j_pal V' Lsl A oj« , >. 4-pljj j_ya( L^J 

CP L-ilil jt-vl l oLij AaaxjJo A^ajoij CA jjll oLaj 

-**_J* ^jic. j jjijLia, lIi! Ijj jh - ri> Auil L^j\ 8~ii« AjlL'M'ujVI 

tiSjjjjjjjjll (_pxoLx jjJS ^jUjj 4jjKll tiSjliJl 

£-4 ijjy S^p ^OUSe^J AjjUyi jjbjj iLa^jliliboj 

1 _yle. 3 Jj't-s. /A l t.lA >ul tlllc.all fijlA JjSl J <J 5Ai_<aXaJl Ar.j^y. a 

v jJ 1 j "PCA Au-c a r j<aii o'aa ^Viii ^9 

I 4 tj . st . (jliLliJl AjajlS^j ^ Jl*9 L«a!ASj (£ Dalapon 

44i >Vl^Mig;1j3SM 


YT 



(Jjjl 


AjjUJVi i-iiUia.^ jLojSJI ;(£) J j^ 


Trichloro acetic acid 

CI 3 C-CX)OH 

TCA 


2,2-Dichloropropionic acid 

CH 3 CC1 2 COOH 

Dalapon 


Dowpon 

CH 3 CC1 2 COONa 


(Trichloroacetic acid) TCA 4*** 

tiLLiJl liLliJ! 

laj j« Ljla a j! 


CH 3 COOH + 3 CI 2 


CC1 3 CHO + (O) 


CC1 3 COOH + 3HCJ 

liLjlljJ) -V j JjA jVl n \, xl J jl 

CC1 3 COOH 


^ • A_^k^pl AjJa^iij3 1.1$] j AjJjSjyuj^aJA jllaJj $La]1 ijAi. L_)jil 

— A Aj j_yi Ajjl.m^ci A-LaS (ji jjJ) Ajj. „i ^ O — 

.AjjJa^Il A] jlc. AjC-^ji ^9 ftjLaJI -»jL Ajli 1.1$]j «^Ljl ^ • 

^ ^ -».U (J_e.\£L) l_i_S^oJ| 1a jl ^ ^ J- ''J. ^ 11 ^ ]a 11 1c. J 

,AjSa* Bj! ja. A^^p (Jsi Jjic. ^jjJjjuall .liuiSj^pji 






OCI 3 COOH + NaOH 


c:a 3 CO ON a + h 2 o 


^ya AjjjS J*' t 1 aajl jLbaJ j 1 ■* *>■ (_JLjl 9 '■ ..Tl^d ^_Lc 

anil j^LaJt 

(2,2 - Dichloropropionic acid) Dalapon CiS•*&* -* 

j^S jJ^al *»1 S^jjitia Jj^lS 4liar. jjC- JjaiJ 

OfrLja] j (ju^Lo (J^lc- J 


CH 3 CH 2 COOH + 2G 2 


CH 3 CC1 2 COOH + 2HC1 


a-v JjJS — l.lllj Liil a 4 ljU A \S> (J _lc- ^j ~i->j 

lP 3 -^ jj-^-L ilija, P - dichloropropianic acid 

j (J n -alll iJ±J (JtbulLl 1-lgJ oil TtLJ' j^ajuj .liLj 

(jiiaJ jjjjV.ll] jtiailj ..iJjliil £_« % £ • jjS jIj ^jjljuiaJl JUaiS jjJ-'i 

4jljjj 4_a.jJ llljjj frLdl ^-3 ujjAj (jisAjI jjj, a-m ,.,a j-Aj DoWpOIl (jjrl'j- 1 ^ c ‘ 
^.a (jLjill (Jjla .jrF- 4_ji (J_yjL!LuJl Uljjj j!&1 4jl LaS .Sjl jail Sib jj 

jjjljmVlj jjjj^I j jjijiJlj (jjUxj jjS]I (Jjx CjIjjAaII 

4.U& ^yTj^a'i Igjl LoS ^.Lall ^3 Ljajl jjlj jil] 41)15 l^_)li ~ jj. n\r- Loll j j»J)J ‘ iJlSJ' £^)Lal Lai 
jj^aJ_aJ 4 j'. ■■ 1 <_)jlaj % ^ • ijc.j ^JjSjuujj^jA L_l£_ja]! .AjjiJl 4_jjlnj]l Jya SjjjS 
JjIS jJC. j Lujoi j jjLlall] (Jjla _j.JC. jJk j tLajJ ^ Y- ) • (Jila. 4jjj i^jL^ <XoS 


<Jjlajl] < ^j*jjlj]l jj^L-aicVI 4 J*' LilLa jjjjl jlll j jjjjV-i^ jja (JS (Jlajj 
L*)l % jl ^jJc. Ijjk. jjjSjj 4^J- 4 ^ <J-ibyi (jiaiiJ 



. t**ll JU ^IxajS 


ftpj ^j| ^5jjj V ^jSij i(Jlau!l Ac.^aju (j-a JJjj lgc>li3jt Lam 4>o,i% uti ojljaJl 

/ix-tui Y £ Alalx^all j «.Lollj Ai. j^o Jlic. 4 nWU 

CH 3 CC1 2 COOH + H 2 0-► CH 3 CO COOH + 2HC1 

CH 3 CC1 2 COONa + H 2 0-► CH 3 CO COOH + HC1 + NaQ 


Nitrophenol & Nitroanilines ‘ =a A>* - r 

Compounds 

4 j\f (Jj. ■- -■ U ^J_Jj Jjj :j <'1 ^Ui-J ^ j j j'iin A 

jjjJl (jJa.jjJji Jjj (Ja-a (JjuSjjJji AfcjAjJi 

O 0~ oh 

Benzene Phenol 

j CiLc. j^aa-a ojLjJ>J (J JaLijll jl J jjj 

<£.jasji Jalji-jll (j! - ® 4 -lL»Jl ^Jc- CAiljjjijJjJlj 

CjLiS^ci A_llc (Jj- ll jjS-aJ (^j\jl Jaljda) (jj-osl j ,(J 

t^ 3 -^ csA' <iL*ia] Ujj Dinitrophenols J_h£ jjAh 

O — £ ^ » ■" ia. ^ *i~t 4~J 4jH In -■!V1 aLAJ\ la SjLjJj ^ji LaS <4 j\/- l a\\ 

U LJlc-j .Dinitro alkyl phenols o-* (uj-?j£ 

^ lr. jx.’J )1 i*~i 11 Aail^al 4jjt«a^La dil.^lia5> AjllAi*iuiVI CjLjS^o U.i 1 

L$ji V] (jLlljy I Jji .* -> Cjl.1 J ^ . .1 * J (4JC-1 l»^i 11 hI'j i_jj1 ja 

jjALujj 4.x »Lkia r-Vl jjJj (J-Vnl V L^jV 4-ttj.liij.^]' ^jVil .* —11 Xii» 4_HjtS 

_ VI 



(j ti>\ mi-> V (T • • A j 


^ ^j jjjk 3 kll£ Dinitrophenols Jji? 3 jj ^ 3 ^ 

‘ Dinoseb v^-“» DNO '-«-^j <^=-^ (NO2) jjj-V* 

(J lc- jjinj cAj£_jal L 5-ilj'yI JaLuuil i-ja_jjjj .Dinoterb s-ijjjjjjJ 

i *~-oIa lllUS^o c4jjU.ti (jX«V' (J1.\l1iiiVl 

III -lII jjjj AJIjlS JUjlijVI (J^ 3 1 j »J lti*i jXAJj 4-Lal » a 1 

* Nitralin u^'j^P « Triflusalin ^ cA &^ ^i t>j 

.(° Benfluralin »Isopropalin u^Wj^W 


jjjLjljj^jllj (JjifljjljjJl <1A £^jUJI L_ySjjJlj ^jLaiSJl 






UajLaJI 


a,a,a- trifluoro -6,7- 
dinitro- N,N- dipropyl -P- 
toluidine 

Trifluralin 

4-Methyl Sulphonyl -2,6- 
dinitro N,N-dipropyl 
aniline 

Nitralin 

2,6-dinitro-N,N- 

dipropylcumidine 

Isopropalin 

N-butyl-N-ethyl-a, a, a - 
trifluoro-2,6-dinitro-6- 
toluidin 

Benfluralin 



N(CH 2 CH 2 CH 3 )j 


0,N 


CHjSO, 


NO, 




N(CH 2 CH 2 CH 3 )2 
cf 3 



N(C 2 H 5 )(CH 2 ) 3 CH3 


( 2,4-Dinitro -6- Methyl Phenol) ( DINOC ) DNOC 

O- cresol AjjSillj 





jjVj .t-.ii Cjl(X * • A) 



l_Jjjjj frLalt jJjjill AJLiB Y Afl lAjl^L-ajl Aa.^3 t\jL*a AjJ jL ojLa 
£* i_i£ja]I (Jx^lali .(JjjQtallj jjjjjJlj (jjlu-LiV I jjLjiSl ^SLc-j >jjI 
A-ljiJij («.L»11 jjbjiil AjJLc. ^Xul jjjSlij Ajj^mJI Luj^VlS 

2- J-A j Jj ~ij' « C5~^ c ’ C^J <J«»I <—l£_^a jjJj A_3 jl^all 

.amino -4- nitro -6- methyl phenol 
(,4- Dinitro -6- Sec- butyl phenol) Dinoseb -* 

JLaxluib 2- Sec- butyl phenol aJ joil4 


-k 0_ja.j UhjTmll 



Aj_yl (JiLut jLvjll LJ&^Jl j if 1a Ai.^p Ajj^L 5jL« 

eLall jjb^jiSl a_L5 ^Jkj (A_3^)*]l ©jl^a. A^. jj OJ^ Clil jjL Alil^j <■ ija-t 
L&^Lai LjjHa AjjjJojJI j y~ j Aj jjJcuJI ,Xc.ljUl _CjV j ^-3 <_ijijj 

•(_jS^»11 c Xc1 ^y*j ifrLall (^S ^jllc. 


2,4- dinitro -6-sec - tetra butyl phenyl acetate (dinorerb - acetate); 
2,4- dinitro -3- methyl - 6 tetra butyl phenyl aceta; 



(jSul \\ iljljU frtj4.fi 


( medinoterbacetate ); 2,4- dinitrephenyl -2,4- dinitro- 6-sec- butyl 
phenyl carbonate (tribonat) 


Heterocyclic Nitrogen iUU I j-jc- \ jSIaJ l .t 

derivatives 

(j-a jj£2 4 ■ - 'I -y'J J y. 4 JiK (JjbS^a 4_c. sAA ililxna 

Ljjji j5Si jl ^jlaj AAuil-lui Aal-dl Cijl£ I jlj _ (jjjjSllj 

t -jWill j-jS 1 jl jjia.^jj jj-lc ^cjJ\S blj Azine j' 

Lj^Lj lr . A —Jy i-t all A in ‘i3-\*ia.l' A-JllaJI i~j 1 Azole ijjji L 

ojjLjb (jamljs (j-lc. A-ijji-ali Lai Triazines CjLj j 1 jj 'y u^jjLu 

L_ySjj]\j JjULaJ ^JjLil jSJI Ac-_ya>a ^jluLSiaJl CjlJLlfaj 

Ri 

N^N 

R 3 ^N^R 2 

1 jjj A-JI (jSLol Sit J j-yj 4_C-j- n-v A 1 ^y-mLiVl ^Lilll l_ QA ^LlJaJJj 

•Ajil ill dllc. ja> ail 'fl />j. ..a i jLaJ Lc^cC. j ^ya J'f' Afe (Ja. 


a 


a 

N*S 




«*jl jyL »AL JV 


hHR 


B 



Cjljuja (Y ■ » 


J_LLc (j£l ^_JJ jajl ‘-AjSjjIl JJ jj lj-lo (JH AjjLojSlIj AjJuniaJl Cjlik^all ‘ J 

;<Ja1 jC SjC ,jlc. lillj *—a3jJJJ Ajli-a (J ic. 

Symmetrical compounds ( Ajja«j. u J 1 ) A gnai l <i)L£ j *11 _> 

) A_i1jj 3 (Jj 1—olS j_aJl Aj ji*j*a-Jl <liJl j L-qISj (jljjiJl A IjU SjLc 

( A Ac. ja^all 

jL_S 13) 4_-Jlc 4__pljl (jaa!j_ij jL-IaI A j—<«jll 1—$iiAj (J-1 ill <1)1 —jSjaII -Y 
»jl_) jj <1)1 j3 £ j-a jjSl f_yi\ 1 jJa.jjjai]l S j3 (jJc. (JjfLuudl jjJj£JJ 31 

Acjxxo ^ if. f. >. J t^l_13 j ^ t-.~ A_jic*lill ^ fl Al ^ jjj A— u jjj£]| aXulXuJI 

,( aJjLua jjc- ) B <^1 oUSjaJI 

(jJ) ^jjj jl (_>*iSjjSll a_c j^Ai ^jjJSJl ) CjI jj (JIaiLujI -Y 

-) ±a Ac ja-j. aJ jjJSill Sjj (Jljjj_ua1 jjS ^ j\ j1~t VI jjjtlll ^3 jjuil 

sift (Jiajj CjUyi i*J -l.na£ <_i£j*]1 A-Jcli SjL jj jLjjll &j1_) j] (OCH 3 

j \\ 1 - jy 4-C jj _]£]1 jl.^m ...i' Lja-jl j Ac a )' djl_j£j*&3i 

AaIjj-uVI Sj-jS ji/i tj A—.ilc-li] 1 cjl_i j j jbj.3 11 4 jl i l al l #j|_j jl (-SCH 3 ) 

■Mi 11 ^,jiLu (jj) Si^Vl (J J) C-LS, J*l\ t>x& AjLli] iilb «-> jj j AjjjIU ^CjLu] j 
<1)LjS jail s 3-A [J *i aJj £JjauJl jj&Aj]Ij (J 1 ~v j 11 l^JjLli ja Jj jj La a j jiL_u jl 

.(D) Ac jA^-aJI 

<1)1—i) jjl jJjjj&ll <1)1 j*<ja 1c Jalii J <1)1 — jjjl-jljlll jl—S iil]j ] 1 *_ljj 

dAf“ ‘Methoxytriazines jj 'y <r^jV“ ‘Clorotriazines 

.( v ‘ ^ Methylthiotriazines 



(jSj \ ifThfl ClijU 


jjc. AjilaJl jjja-jjjjjll CjIIuU ^jUJl ljjSJj]! j (^jLojSJI fuJy\ ;(*\) JjAa. 


dil^p lLl^j (jic < iii'il 


2-chloro-4,6-bis (ethyl amino)- 

Cl 

s-triazine 

XI 

Simazine (Princep) 

C2H5HN N NHCzHs 

2-chloro-4-ethyl amino-6- 

Cl 

N^N 

A A 

isopropyl amino - s- triazine 

Atrazine 

C3H7HN N NHC2H5 

2-chloro-4,6-bis (isopropyl 

jl 

r XI r 

amino)- s- triazine 

Propazine ( Gesamic ) 

C 3 H 7 HN N NHCaHy 

2,4-bis (ethylamino)-6- 

OCH 3 

N^N 

A X 

methoxy -s-triazine 

Simeton 

C 2 H 5 HN N NHCjH 5 

2-ethyl amino-4- 

OCH, 

1 3 

N^N 

X X 

isopropylamino-6-s-triazine 

Atraton 

CjH 7 HN N NHCjH 5 

2,4-bis(isopropylamino>6- 

OCH, 

JL 

N^N 

A A 

methoxy-s-triazine 

Prometon 

C 3 H 7 HN N NHC 3 H 7 




^**J tl iiil p • • A) jll 


2,4-bis (ethylamino)-6- 

sch 3 

(methylthio)-s-triazine 

N^N 

A X 

Simetiyne 

C 2 H 5 HN N NHC 2 H 5 

2-methyl thio-4,6-tris 

sch 3 

(isopropyl amino)- s- triazine 

XI 

Prometryne ( Gesagard) 

c 3 h 7 hn n nhc 3 h 7 


c. vlASUlittl ^UJI l-ijS^jII j ^jLaj&Jl ;(V) 

[£^y±i\ ** • ijl 


3-Amino-1,2,4-triazole 
Ajnitrole (Aminotriazole) 

1.1- Dimethyl -4- 
dipyridylium chloride 

Paraquat (Gramoxone ) 

1.1- Ethylene-2,3- 
dipyridylium bromide 

Diquat (Reglone) 









OILjjIjjjjj JjIua «iLLS±jj|jtf yu&jfaA iOUjjjljJjjjlSil lilfS ja - \ -t 

2-chloro-4,6-bis (ethyl amino)-s-) Simazine oiS*** 

(triazine 

«jj 1 j^ 11 1j. ■> J (^Uai (Jyj (Jclijllj j. 1 

, ^j>.rtT. I. lj\<i jl ^jLa jauj 


A 

T Jr +2C 2 I%NH ! +NaOH 



^ + 2NaQ + 21^0 


NHCjHs 

jjJc. u-^*. ^ Y Y A — Y YY Ujlj tAil AajJ f \ > j i SjLo 

<Ujla (^YYo — YY£ ^^Jc- ^ uVu <jaj3l SjUJI jj* % ^ o tj-# _j!Sl 

j jjijjisllj JjjLjjaII (J-la AjjjJajJl djLuXall jJ&l i_jjOJj $.L»ll 

^jLsjj ejl^aJU Vj Tjj.ii j JajU (JjVS jjc- <j| L«S l_Ajj 35 U (JjVi ^jc. 

J jj£]( (J-a-a .Ij.u ^ AX.J 4 X 4 A 'J~~ ' "\J f" ^ ® * tJ^- 

2-Hydroxy -4,6- bis (ethylamino)-s- triazine j* uj^j 



+ NaOH 



+ Nad 


'lUCjHg CzI^HN N TUC 2 H 5 

jjJJ fJj^J A . c all (JjLaJ jLtKiJI AJuiIajjj 

2-Methylihio-4,6-bis ‘ 2-Methyloxy-4,6-bis (ethylamino-s-triazine) 
4 4 _jUj ja. (J J} (ilii J-^ .(ethylamino-s-triazine) 

0-* Chemical hydrolysis cU=^ a- j 



U* tl ■--V V <-|l ' A) 


4-e.4 _jsj T. •— jlj u£jJ| Ijjk Ol )* jIJj 4_}i j Aj9 ej9 jjjIj Aj^.U 

It i i j-i (Jlaj] I Cjjl£ <Ll*SJlj <j_ylall (JjlL-k.aH ^3 ^jj jLI CjIjlllo 

u.>% pH * <jjojAa. j ajc. ^ jUiuJl Half life >■ « ■ <-»» ) c£ jS31 

.(pH ^ ^Mkia ja\ .lie. LojJ £ • j^lj (Jrf-i8-kij LoJuj (jl^jlui 1 • 


^ rir 

KiNHR' RHN^j^WR* 


2 H 20 


_?h? 

RHN-C-N—C-Nm' 

2-chloro-4-ethyIamino-6-) Atrazine odj'jj' J#* _Y 
(isopropylamino-s-triazine 

jtf-j L4JS fJ_J ij-ljSn yJc. J>>» ->"l 

2,4-dichloro-6- j' - H j (jj—*1 J—jjjV'j «iLjyUuj_Ji 

j*' t- ^}j^' ^ s-*£>4' ethylamino-s-triazine 




(J*’J ■-> 'I C*lA Jb» cl l«jS 


Jljjiil (JjlSj ^LoJl (jb^jjJl 4JLE ^ VO- ^ VV Ujl^djl Ajv^i AjjjL SjLo 

CijIj n jjiul l JJJji dlul (Jj-0 Ajj-JajJI ujLvLall (j-5 

(jjLxdl Cjl_j£^a ji CjV^ *k^ll jl jJS £-a 4-Uauuu-J_j 4_uUdl (jj^Ajill tjjjJi l*~ > ■v* 
2- >A (J\-n3 ^yc. l_j£^)x aLILJI <c- j js -> a!Ij j^Kil Sjj Jj 4jjfi]l 

uj jl jjV' j triazine hydroxy-4-ethylamino-6-isopropylamino-s- 

.(Ametiyne) oiJ^ ^ ojj^ ts^ji j* JA° £* 


2—chloro-4,6-bis(isopropylamino)-s-) Propazine - r 

(triazine 

^ j 4_)1 lie. L-*j 9 (jj JjL&jjjJI <i^la ^j-a< > 

4 ^li>t ji SjLu .c*Ljjal uJl ijj^SS j*_-« Jx-LijJl ^_s ijy 1 V-ii 

1 _l£jJ! j 3 jj. >»»U jj'iflll ^Jix-aj pLttll jLjill aLH t ^ t-t ^ « Ia 

^Jj 4 Ij'-V* ^J| Jj_3 4 nA.,*J j]J Lja_)ij 4_S^*J1 ^jic. dljlj 

jLoOuJl A . b , **i AjAjxj^II 4jIL*s»j < (_JjliaJI Ij■ j j ''JjII (j'lMuJI 


2-methylthio-4-,6) Prometryne -t 

(tris(isopropylamino)-s-triazine 


2-chloro-4,6- £-* Sodium mercaptide oijWjjJ' u^? dc-^W j^-=^ 

bis (isopropylamino)-s-triazine 



A1 



(jiiLiaJl lUjI-Ijac ^Y • • AJ jll 


yj c-Lall aIJs ^ Y Y • _Y 1 A Ia^I^ t^i'il aj^jjL f 1 ■ SjLo 


jj|‘ «axll dAjy.l*Jl ^3 AjIIc- Ajujiij 4_jl 


Other Heterocyclic A^ ^J U' a j-jp 4 / a K ja . Y. t 

Compounds 

T riazoles - Y - Y -1 

eA4 j »«%\l eLau ^jLl) JaLlij <*njLaJLili jjc AjilaJl CjLjS^JI t _pa« I jllaJ 

4j!Xj jl Ijj 4-LuiLaTL Aili. jjjiu 

(3-amino-l,2,4-triazole) Amitrole 4a-“ 

n\ -> j .jj J7* J*'J *y ' ^nVl (Jclijj <Jj iLa^l ‘ 


r 


NH 2 C NH NH2 + HCOOH 


r 

NH 2 C NH NH CHO ■ 


n H 

nh 2 


4-jJIc. ^ Y O v_ Y O *1 ^ ^ M 4 4_£j j£ fcl >>> j 1 ojLa 

■ «S/'j (jjjjJl (jbjli! <Jji13 _^jc- V) Jj j C.U&5I ^y-9 jjLi fill 

UjljuA^JV^ 3—« I—4jj£i3l_J (Jx.lilj 4_i£Jj Sa.iA ja] 1 jl jaII j ^jIaII jJL=kl]l fjlL u_£ja!Ij 

oUjlAitj 


AY 



^y\\ .t-v \\ x'\\ 


Quaternary A—jfrbj) J J^ <^—j -Y-Y _ £ 

(ammonium 

14- Dimethyl -4,4- dipyridyliun ) Paraquat _i 

(chloride 

<—‘W->> (jJc- 4,4- Dipyridyl h&j* on 

Vii > »-ij AjIIc. SjIja. 



N + 2 CH 3 CI 





CH 3 


+ 

2 Cl 


_J_1C L_lS^<J1j jjLlajll (JjIS 3 ^ Ja~j ^jS-ujj^a-lA 3 J_L ^ La 

jjila 

(l,l-Ethylene-24- dipyi'Sdylium bromide) Diquat -2 

>> 1,2-dibromoethene 2,2-dipyridyl on Je-bjIL _y^} 

j SjljaJl (_Jjo A.jtSU^Q 

+ 

T T 1 2Br ' 

ch 3 ch 3 



+ Br CH2 CH2 Br 



4_L15 V£ • — TY "o UJa.-rt 1 ] SjLj 

^ ■ U Ja_!oij]| ^3 iLuIj l_£^s 3Ij Aalc.li Jal 4_ji y| Ajlii^a ^3 4 juoljj 

^ (Jbill * .«—lljjW jl Jjliajl] j_Jj\3 jA j (JjbtlJl jl 

,<LULo jl 4 j> j-uA-t Ijjl l*ljv (Jjul .avll (JLlljJio -a jjc. i ~a'*A.j 



jjVil \\ (X • ♦ A) 


Aliphatic Organic Nitrogen ijjliJVI -° 

Derivatives 

<LjiLjij jjJc. LjjLuiI AjjliJVI ^jivj 

l" il AjIIAjILuVI CjljSk^a ^A Ajitj \g oj.-na'i (jfLaJj J jju 

CjIjjxVI 


Substituted Urea Compounds 4 jjJi CA£>* -' -® 

jl (JjJXa Ac <u bjjjll j j ^1 dll^p Ac j<n> all a j>A CjLjS^o (jiij 

Ac .all eAA C.jLjS^o Aaicli jjJc o^C 4(Jjjj9 jl gpuSjJXa jl (JjjjA) 

eAA ^*aI j (jii*iL«-k CjljLtuS 

(j-jBoj a (j- 10 La$-J (__pJ ^ (JjjS J <Jjjl Ac flj (Jl \n i « yt (jjSj (jl l.jv j - ^ 

Qia.JJ-Jjj]l Bjj (jJc (J-jS)I yi. J » > .*J (jJjVl (jja-JjJlljJl Bjj <_,Jc (jjjJ-Ri 

. N-aryl-N,N-dialkyl ^4^ j* uj^ '-^j 

(_j-lc i^lj Ortho (JlAjd»J £jJaj* (_j-lc ici^l Ac J*‘~y a ^jBau (ji unj _\ 

. J^j uj-^ 4^ J*V' 

S^Aj JLjjj-oII ^ HaJl (JjSJVI jl Jjflyi ^ gji (jjj^)£ll CjI jj jac SjUj -T 

iilli (jl (_j-« ^c_^SLj l_lS_^a)I Ajlcli (jJ) J j-i Ajilill (jia.j^)jjill 

A}j4^Y I ejlj j (j- 5 ) 

JIajj—V' Haloaryl dimethyl urea ^^ JhiLu.YI **4^ - i 

. JjjIIj ^ jjJl (> jjSl AjIcII jgJk} jjISHj 



^ I <-** ll I'a f 


^_3 (Jl 'm,<.*iVlj 9l9j^j iUi-JI (_jl (Jliyi m\ ^ y& _0 

ftl& cAjSjJ iJc-li jLa Uj-c j Ortho >“J ^ 4-k. p a ra 

> i j T £jJa^all (jja.jJlA JUiIaJ jjlt 4j s~i~k.all <.~j'u1i Ac- 

Phenylurea Wjjd ^jc. j*?-# 1 a»nj bjjJI CjISLIa jli 4-alc. 4 jLuojj 

Ljjjj JjjjiL- Ujjaj j Sulfonylurea^jjJ JjjjiLJIj 

' - ijji -- J - jpjJb'jjSt ‘Pyrimidinylsulfonylurea 

Thiadiazolylurea '-Jjjd d-JjjV 3 ^' 4 Triazinylylsulfonylurea 

•( A 

;4aIUJl *L»UlII till i»^Jb As- j^aaII &9A CAJL ja jLIajj 

(J£l3 jl j! j A ln^|| aIjIb ^ CjUS^c — ^ 

9Aaj ypjll ^jLqjSJI (." il nil j ^Lall ^3 (jbjiU <jLta]| ^jj*j _Y 

4-^._)3 ^_9 l^jjj Lsj9 j jJjaj <.-,)i-v Cl£> IjJI »94 JUuiiuilj 4 j.au.h 
>" J dt ^ ^ *1 ••> 11 Li 1 (J1J] 4_Lli ^j-vl . .l a Ojj i si .1 j] ^_^_3 IjJj t^Ldl ^9 

_4jjLa 

<_p=i1 jtlj Phytotocicity ^ bjjJI CjUS j* AjLilj -V 

j jlji-uaVI_J (3'jjVl Ja3Lm *iJ tJ^-p yi J-UJJ 4_C._yaajdl 
(_) ju'll 4 —jLulI ) ^laJJl'I ^jjaudl j ^ajj fJ=Uj ^ jUll j £J^)*j3I 

.Hill Jc-bj ^jic. jjjhlb idlij ^ 

IflU <i«1 l nl 9-k- CjIj^LJI j J) ^ 1 - (_Jj3 (JasJxuj ojj.'vLa ^Jii i\ l.Tj-u CjI JjjjiS (Jjlxj -1 

4jlAj^oJ| CjI jjSjjlL Ajjjll CjLiA*j)£ tuiajl - laJjjJ 93 j i4uJajiuLo Cjl 

^_9 4 Jla.il 694 I^LojlU (jjSjj ^3 e^j%~u jjc. CjI Jjjaa ^Jj-«aj3 



(jiiLiaJl CJ-pL« (Y. . A) j'l 


(jJSij Ljjl La£ 4_jjbjjl aLjaJl (jit l^jl lin^. <C-jjiall j^JC. 

,(J^uuuuJl jjSjjll 1 - Una. aJLjjAj S^lil i^ya iVt ^ 

(J^ll hi <1 iVI (Jib 4-Jjiil ^3 CjLSjJt £>jui CjUj (jit (J-al^yxil Apt jj _0 

(j_a di. VA.MI JJJJUJ .(^ijb=Jl (Jubil j CLibjjiil (jit 

LjjjjSj 5 .^.U j 4_t ^xLi^cil oAJfc i*'\ f'j* ^.V,A (j_Jj (_^J j_) ^ Ull 

Jla oLi^kill Xanthomonas ‘ Bacillus ‘ Pseudomonas 
oi^ cjLp£^a Ja xn . u -j Aspergillus ‘ Penicillium 

^ m \ A 4 < i J \a\ \ ^jjj]| J«| 

fi-lA iIjI.Yjla ^1A £^u-Jj ^c-UaJ 4_JjAa^)j ft 4-SAlll 

oAa-all 


AjIIjjSjjVI PjLiSjaI tpuSjjllj ^ abySl! Vl ;(AJ (J 


N-(phenyl)-N v ,N v -dimethyl 
urea 

Fenuron (Fenidim) 

N-(4-Chlorophenyl) -N',N - 
dimethyl urea 

Monuron (Chlorfenidim) 






(jajLVfcll lT AI !<■ 


N-(3,4-dichloropheny 1)-N\N'- 

H x 1? 

ch 3 

dimethyl urea 

Diuron (Dichlorfenidim) 

Cl N-C- 

CI^Q 

< 

ch 3 

N-(3,4-dichlorophenyl)-N x - 

K 9 (CH 2 ) 3 ch 3 

butyl- N'-methyl urea 

CI X y N—C-N 


Neburon 

C,hQ CH > 

N-4-(4' -Chlorophenoxy) 

H v 

9 , CH 3 

phenyl-N\N v -dimethylurea 

/ N—C-N 

Tenoran 

cH C> oh O 

ch 3 

N-(3-Triffiioromethyl phenyl)- 

H S fi 

,ch 3 

N\N n -dimethyl urea 

F 3 C N-C- 

N 

\ 

Fluometuron (Cotoran) 

d 

ch 3 

3-(3,4-Dichlorophenyl)-1 - 

H n fi 

,ch 3 

m ethoxy-1-methyl urea 

Cl N—C— 

\_ / 

N 

\ 

Linuron (Lorex) 

c,h O 

och 3 

N-(4-Chlorophenyl)-N- 

H O 
\ 11 

ch 3 

methoxy- N-methylurea 

N—C-l 

M 

\ 

Monlinuron (Aresin) 


och 3 




jjijLlaJl CjIjjls (Y • • A) jjjisjll 


N-(4-Bromophenyl)-N v - 

H 

\ 

?, 

,ch 3 

methoxy-N\methylurea 

fi— c- 

N 

\ 

Patoran 



och 3 

l-Chloro-N-(3,4- 


Cl 

1 

pHz 

dichloropheny^N^N-dimethyl 


i=c- 

-N 

\ 

formamidine 

ci <5 


ch 3 

Formamidine 

/ 

Cl 




(3-Phenyl-l,l-dimethyl urea) Fenuron dujAf 8 
Aryl isocyanate CjUL-u.jjjl Jjjl << f L S Sjl l l_i£ jA\ j. >» -kj 

.0*^ 


C 6 H 5 NCO + (CH 3 ) 2 NH-► CfiHg NHCOH(CH 3 ) 2 

jjLjjjJl <L1JS 5jL5j]l 1 Y"t r' • ^ jj SjLs 

OUjj jSC jIJjjjSlIIj CjVj -t^ll (jbjjlJl L$j£Jj *.LaJl 

jjA Ajj j jl V ^jlc. duti 


g.. Afl-lbU jJjlS jJC.j jjUala j^c. ^ 0 • ^yie.! 4_)^^}3>. <a-_p ^jic. 
.l$-kXc! jl C~ .llj. L a! jjSjj Ant j jjll 4ji^uall (_paLoik.Vl_J d)lj_jlill 

N-4-chIorophenyI N^N-dimethyl) Monuron - Y 


(urea 

lJJjJ (_JjJXa (Jjjjj 








(CHbb +Ch 



NHCON(CH3)2 + Ha 


A_Ll3 A-avV 1 - ^ VV — ^ VI Ujt^ ><-»il Aa.^2 f *- • ^— ti o jLo 

lll-sdl A-ijiajll (JjLflJ jjk AjII j a.li.n*>bU l^Iajlla ^3 <xuj ^L-AfrjiVI j jjUajll 

tfl jlfl n-> >1 jj-a jjic-l Sjl^x A-^_p ^jJc. LaJjJj JjA AjSJj tAjAaJi 

J-jSi <LjSJj (jjjjJlj jJj' fJjJjJlj j jjiijjjjSllj fr Lall ^3 (jljydl J 4 I 3 jAj 

ji^aJ (jl jlf. . jL*£ji jJIj A jn^ jUjJl ^-9 Liljjj 

^A-i^Lolj jjj-al (J J*i.La ^1 aJ| j A_llaj Ajl alt j *Vlj dlljjlill aJj^Jo 

Trichloro acetic acid (TCA) ^j-d' -1^ u' ^ 

.frU“ 

3-(3,4-dichlorophenyl)-l, 1-dimethyl) Diuron - r 

(urea 

£-« 3,4-dichlorophenyl isocyanate j* ut^-? d-c-taiHj j.>» %j 

.dimethylamine 



NCO + (CH 3 ) 2 NH 



NHCON (CH 3 ) 2 


<LlS _^jc. A_oj.}c. ^ ^ © ^ — ^ © A l& AajJ AjjjL r ^ - Jail S^La 

<jjL jll (Jjl&j jjA . 1 j]I j SiutSbU AJLajlia QJJ J*i«)l A nt ~ij L-iLgl 3 VI jl 
(f ^ * — \ A • ) J jl^siiVI <i^(> t^c-i 

*Ul ^ jLji Jal 3,4-dichloro-phenyl iso-cyanate i/'- 1 4Ui j© 

L_i£^all jjljlc- jjl LaS dll n.lall «la* « ^3 JJ5 Ajl La£ (j«a 



ulSLIaJl (Y • * A) 


3,4- lJ fcH^ d-A h» (jj-^Jj Olaj] ^ » * ji £--» 

jjISLj Aj .rKti iLiLJI ^ JIjlu^'j > U < jxX.1j dichloroaniline 

l-chloro-N(3,4-dichlorophenyl)-N,N-dimethyl v—£j* uj—^ 

ujj^ 1 uj & JJ uWj^ d^ j formamidine 

‘ * <j > ■*■ A_ajjj fljj CjLjjjSj^JI ( J » aj Ajjjll ^3 L-l£^all j^AAjj s L_lia_^! la■ “j" 

.deamination j) dealklation d£J' ^0! 



rwoo^oyz 


o-^-»*co«h-^ Ch^-moow,- 



5-(3,4- DichIorophenyl)-l-) Neburon 6 jj*h 4##* -* 
(butyl methyl urea 


«Vl £—> 3,4-dichlorophenyl isocyanate oh* d-e-Li^W 


.Jjlidt 



CH, 

noo+ mctt ototot 




^ a A llj t_jj-i_j j c-t <i1i ^_3 T a -v jjljjiJl A—IjIs ^f ^ ^ jj A jo’iU a^L-ull 




N-(3-Triffuoromethyl) (Fluometuron) -® 

(phenyl)-N\N' -dimethyl urea 

(*-» trifluoropheny] isocyanate Je-liUb j^Jaau 

.dimethylamine 



NCO + (CH 3 ) 2 NH 



NHCON (CH 3 ) 2 


ijc-lalUj .si-ij Lo£ 



+ (CH 3 ) 2 NCOCI 



NHCON (CH 3 ) 2 


«iUI ^-S 4-LJ5 .j» ^ *t £ — ^ V 1 a frtt-'TUj BjLo 


‘I*JjijjKJlJ (JjV-Vl J JfcjVlj Jj-a£ gpi I-Jjijj 

_4f. *\\ jjjjj ^ya AAjLuJI CjljS^aJl AjJjj j 

3-(3,4-DichIorophenyl)-l-methoxy-) Linuron ujj>y 

( 1 -methyl urea 

dimethyl 3,4-dichlorophenyl-N-hydroxy urea<&W 

.sulphate 



NCOIHOH +2(Ob)2 SO, + NaOH—► 


O-^-hHOOr^ 


CH 3 

OCHj 


+2CHjNaSQ, + 2 H 2 O 



IjilLiaJl dllxj* (Y • »A) jll 


*Lxll 4 JJ 3 t^’S t — ST pLjajj SaL* 

(JjjJaJI (j-a LjLl> JSlj t,jjjlillj JjL jjlj jjj-M'j Jj^SJI if* SJjijj 

.4jAlaJI SjljaJI 4 a_jA (jlc tJ Js. ^daxlaJl Jsluj jit j -L-l-jII Lula (JIxjj j 

Carbamat Compounds diL»bjlSJt diLS j* - T - « 

NH 3 Ljjjxl (j-l) (J-Lv"'1l ^LJJ-OJj Ca-jLj jX ^JLill liLxabjSJl (JOat % 

AjlxLuLa (j! Vi 4c j*«J jjAAJJj diLill ^LpC- (jaaalxJl (jl ^C jj iC02 Ojij^ \}»nSl 

4_C jaaaj (jja. m dil^A (_g A (J'm... * i*' j-y <4_Jl*i dilA—UaS ^iin "tj 4 _jAj 

^_J jA 1 * 1 ^ 1 * ■■■' 1 jl bol t^llabjlSJI (jiaaLa. (Jjjj du_JJ& 3 _jAJ (jixoijl (JjjjiSjJjS 

jjlxabjlSjjJ (^IaII (joalrk jj&j] (_£A jj till A (_jl-S dlJ^jSlI (jx j^ljAJ (jj>mSVl 

Derivatives of Carbamic Acids 4 h»Lj^' oa«U djliiu«» 

(Carbanilate 

^Abyi lil t* 1 L_i5jJJ ^S (JjAa.^ d-iljlul (jc. Sjbc AcjaaJ! oAA dlbS^a 

;4jHj 3| Jxl jjJI ^jlc 

£cj_u (_£jbJ Jal>* j J^lc-lj (jjauVl aIuAu l"'B b LalS dlbS^all aAA 4 j\j-_ 1 a i _ ^ 

t^Ajj Lan.) t(jj-JjS dll jA *_Jj! jl d)1Lj 4—1 (jlc. 4-jjJ-t.all djUS^jall (jc 

.^jlclill (joti 4^kaa. (ja jjSl (jj^jSll dll jA AAC SaL j 
AJLuXoJI (jjJ l,.,af. dlLjSjxll fiAA 4 jb.la j_a lj j*S A_'jj jl.jjjV 1 ^JuLjl! ^<A_C -X 

dlVj-aS j-<c 4 9*11 L all liLaLjlSJl (jxxalaJ (JjjVI dll^lxl (jlj eAcliSj t4j_uiudl 
dl^j^U 4illall dll jl^Vl 411^1*^^ (_^AU ill dll jLlaJ 4juds JJC 
jaLiijll ^JA*J (j-a ^C jUj (jjjj&ll dlli (jx AAjJI (jail Jjlc ^jll 4a liiiall 

.La^jbSjxl (_^jLii.yi 



(Jjjl in-fclt (.** J jl» f ' 


j jjVl ‘" 1 ,'^ .‘j^-5 <^lxaUjl£]l jj-SLaLa. (JjjjS dAiliA* A-slcli AlAjj -V 
‘A jjU.!' A a1-s.1l ^ If aAj_^j>lil <AjV i \U .nVI (j-C. ^.J~t.l11 (J_jjijjJlj 

AjlUJl A_jAIj*^ 1 jliaj liLboLijl^ll (J_mS djl jj-uil (j]_3 l_a jjjC. j 

■Aiti-a ■* >yi (jJc- ^J-Ixj ^Jill L^jUSjui yji Sa*!L' AjIc-IaII 

lJLiaL>^)\£ <J_uj3 (^IaJI j (JjjSlj djljiul (Jia (JjjVl AC-^aasAJ 

AHjlS CjIc- a: (Jjjjiil (Jl > i~<. ..I J L«£ AilaJl oAiJe. 

ol_aj ^ J* J^VI jiiLilb 1^1 i-^VI £_a ijOjja 9^1 JaUli-ill (jAa_ii. j_j 

.SA=Jj3l Ailill jjiiLia. 

<jl djlaS^jl Ajlc.li (^Ic- jJjtJ AaUJI (J ]c. (JIajL^VI *■ aAv* 1 - i 

<>V' At t-a-s-a (JlLa A]l*-ii' a-J.n l Ji-nl l (jJajLJJ (JauaI) AaLvJ SjA (JIAjAuI 

j ‘l/-^V' j! Para 'jWj Ortho yJ' 

JaLuLi £_da_j]l d lUjl.a-a _j j hi 1 ailj Ailx9 C. I^jL) Xaa^y]1 <—llaAda (j£ 

JoLtLj SaUj Jjjt Meta t"tj-a £_dajJ 1 ^-i (Jl \n mVI ' aUJJ “ »J« ■ ^aLj] 

£_da_j)l ^ di^Sl 4_Jj l~lLo £_da_j31 Aj jj Ajlclill (jlj 1-igJj «djlj£^tt!1 

.'jW 

CjVIAaLaI (jl i-* 1 .' j-w AlUl ^jJc aJaaLujJI Ax. jaa_<JI AxaaL ^ylc. A_j]c.la]1 l »a jVi _0 


(jl L-aS NO 2 j CH 3 (Jj*j<J' Cy l$-i« j3£i Ajlcls <■_t <£& ^jKII 

-v (Jjlj9jjlSj (JjjjS dj\ aIuuJ A jjI 8j ]yi Ac. nil ^3 (JlAUauVI 


JjaJ jjjIS -Y jlisjj djljSj*ll Ajlc.li (jic AillLa Cila.^lj jj jj (ilxaljjlijl 
jAjuiI (JjjjI— Y Lajjj (_)ival *kl] (Jjijyi jj-uil (jja A JUs 4jl_s jy • ■'! 
4 JjliJl JjjjV' ji^l ch- <JI N-chlorophenyl Carbamic 



CjIxia (t • • A) jll «_ 


-Jl °~^ jjJj (_£.} j-J AjjJ-ui^fl ft.lxliil (jJj jjlu Aft jav t ^J^SJ /*jLfl t.Jnji j 

.L^V’ 

(_pa^La. lIjI^ yal _j.~l.iiVI (jA^J^pjjj (J. AAii (j -*l 

<» nln L-lmX. L tllA] CjUi.jAj Jablill jjij (lie- jas-aJ 

a.) 1;■^j^AjVl ji t jja. j j-' 1 j V' ij—* ^'iV'.u.jj »(Jl.ijTi 

JlSsj 4j.o aI %\l CjLSjj-JI jl c*iJL~k ^^A.! ^ j. aV'v iliLx j<i>< jl (Jj~ 11 

jlSJI ^jjajla (_)j ji _jiuul Jt-LlLo \fl M-v~i ^xj 4Jtiij J > ,S > j J fll 

jl (ji^J (ji (j-lc. (Jj3 ji 4xl_j_}li (JjS t ml ml ejjo «■ AAAj 

(jjj JalAjl lilLi&j teixljll <ik]l (j*M AxSlSd (jx Aj-v 1-t. JI Ajuii] 1 ^5 JalAj 

_jjl lajll Axllx CjI jijjVlj CIA^^jaII ajjo j^S AjIc-IsJIj p.Lo)l ^9 (jljjil) Mj1j 153I j 
3J_yf_ui (jJ] t!L)j t -4 a - lAijilj (jbjiJl a_jL 13 _^-$SVi if-* 

JJSlIj jj' ^ i' (jc. Umi (J^Iaj MXa 3I a j& dj\.llAa (jV " (JxLiALai 

L_bixJlj a) %U' (j-« (jX All—! j! (jAi.} (JxnJ l_$_ll 1 _aS tjjij[_jSM (J^la 

(jj_jSj (jic. (_jlc. i_isjlj <AjL=L' jV£ji A)Lj£_ja 1 ^Lyi JaLlil! (jli LayaC-j 

(^-ij)i(jjla.’iil (jc. {Jj‘i.,nA.1i ji (jJj_j_jJ1 ji A.jn-> j^jAaA 




, cAju »lujS 


tiL-oljjlill (jAol.^ I.* llajittal <jr 3LiJl <_u£j2Jl j ^ jLujSJI (J j\y 


Isopropyl-N-phenyl 

carbamate 

Propham 

Isopropyl-N- 

(3-chlorophenyl) 

carbamate 

Chloropropham (CIPC) 

4-Methylpropynl-N-(3- 
chlorophenyl) carbamate 

(Bi-PC) 

4-Chlorobutynl-N-(3- 
chlorophenyl) carbamate 

Barban (Chlorinal) 




NHCOOC 3 H 7 




NHCOOC3H5 


O' 


CH, 

NHCOOCHC^N 


O’ 


NH COO CH 2 CEC CH2CI 


(Isopropyl-N-phenyl carbamate) (IPC) Propham 1 

ciLlij tliULujJjjl (3 JJjs (Jc-lillb ^ 

.(Jtlijll c-ljljl uiil&l £-0 Lijjjo (Jj-tXN JjVl <_jSA aLblj 


r% 


NCO + C3H7OH 




NHCOOC 3 H 7 


.. 




L~ \\ A • • A) jll 


(JjB Ujl**-ai] »LJaaj CjIjjJj <jx Sjbfr *-JSja3I 

.Ja\jjVl Ci^ij 


Isopropyl-N-) (CIPC) (Chloropropham) - r 

(3(chlorophenyI) carbamate 

Jj-^j 3-chlorophenyJ isocyanate l*h 



NCO + C 3 H 7 OH 


rv 


>=/ 


NHCOOC 3 H 7 


Cl 


pLall jjljjill a_L 1 s i 1 — i • U jl $ e_y Aj^yb <■'; 1 SjU 

(jjiaLolslii_«j A j’tLajjVI ^_2 4_jJlc. 4_a.j-ll i_Jj.1 — } 

If-- |_ i_$ j'i'tjj _OljiLu.'Vlj jy^l J SyliJVl J AjjLoj jYI C)U^JjSj^l^lj 

_JP(^ SAtiiSVlj (jjLall 4_ajti« ^Sl j JpQ ija aJjIs 4j-aS 

4-chlorobutynl-N-chlorophenyl) ) (Barban) 

(carbamate 

thionyl n- chlorophenyl isocynate s- 1 ^ j* utH lU-^j 

.<jp jp 51 ^ chloriode butynodiol 


^^^+HOCH^a>izm + soc^ ■ 


a 


Q 

a 


NHCOOCHzCECCHp 



(jLjLIaJ) CjLj« cU-*jS 


c.Lx]l (jljjAJi 4 _LE YA — Y"\ Ia jig il 4 —^.^j 4 -jjjL c ,\ lau S,iLo 

<_jjLajj*^l CjUJ j jSj j. 1 JgH ^_3 4_Jlc 4_a.^)Aj L_lji_Jj A*jJo_xJl clAj^J^jSj jJi_J$Jlj 
As^ya-i (J_kjjj l_l_£jx 3I jjLij Jj ^ 4—jiiCkjllgJl t'lliuu otij 

.CIPC J TPC t> t3L5 Jal <d US 4jj^ 1Stillj (jc. jjjjjJ Q\*k ! u~iHj 


CiIaLjI£^IaIIj tliLaLjli^All *1 jLl£jj» _T _t_0 

j\_jy I 1 j V-1 .* 'll ^ 4u.Ljl£ j&\ ^j'naljfc L-llcJ jlloi 

(jx. SjLjc Ajlc-li l^jbS^x jjSlj iL_iiiJl J^Li. (JliiiV'j CjLuII j!J ivl j^ic. 

^La-b , v^-u„ 3 <jjUik] CjIjxli ^Aj ‘S-alkyl N,N-dialkyl thio carbamates 

fJJa-o j j^ —.1 •<, i jjS5ia]l CjI j jituj 4-dj^Jl .7-s.1l 4 a l^sl 

(Jot 1.n 1j t (jijLlxfc 4-^alfLa ,^-3 LkxaJ J LxS t(JjjJlj ^LuJI Jijj 

tfr 1 <-i »J (jl L-aS <Cjl pyt (Jj9 jl 4-C-l (JjS 4_Jjj]I 4_LaL*-a ^3 dsLaLj jtSjJjll djl Ijjo 
-> (J j^l l CjLiS^o] 4,j,)>« oil ^^LeVl Ajlcli jfcj j .j«»* ^a (Jxujubj 

;AjIc.lall <^a AjUjII (JoI^jJI <j! Vj > nVI Ajudaj i^ljxljjllSjjj 

4j]cla JjSi jjli La yaC. j (JjSJVI Ac.ja>< (J^L ^Icla]! (joaSLuj 

.H-methyl dithio Carbamic L* ^ 
jjJj <JjjV' ji JjSlVI 4-kjJjxJl A-ulill ejj (Jlljluil -Y 

^_S 4 \J»]I (jiaoL^ ^5LoV JaLijlt ^_y ~*»' 

.*ta]| 

(jJl jluiVt 4-Cjx>.« jjjJjS3l CjI^P .XVc SjUj^j JaLLiil (joaiLuj -T 

CjI jj Oj-^i Laijcj ^j_o 

i (jx _^si jjjjkjjjaiiij <Lo7ia1i (j^iyi 



(jiiLiaJl CllAji-i (X • • A) 


fci)LJjjl£ jjjH CjLS^cJ ^jUJI t—uSjjllj (^jLsjSJI :(^ •) cJj^ 


CjLuLjjISjjj 


S-Ethyl-N,N-di-n-propyl 

0 

II 

thiocarbamate 

(C3H7J2N C 5C2H5 

Eptam (EPTC) 


S-n-Propyl-N,N-di-n- 

0 

11 

propylthio- carbamate 

(C3rl 7 )2N C SC3H7 

Vemam 


S-propyl-N-ethyl-N- 

C2H5 0 

\ II 

butylthio- carbamate 

-C-SC 3 H 7 

Tillam 

C4H9 

S -2,3 -di chi oroal ly 1 -N,N- 

0 

diiso-propylthio carbamate 

(C 3 H 7 ) 2 N-C~SCH 2 cci=chci 

Avadex (Diallate) 


S-Benzyl N,N- Di- Sec - 

p ? H3 

JT\ H, n yCH CH 2 CH3 

f VC -S-C-N. 

\=/ CH CH 2 CH 3 

1 

CH3 

Butylthio carbamate 

Drepamon 





Sodium-N-methyldithio- 

S 

II 

carbamate 

CH 3 NHCSNa 

Vapam (SMDC) 


2-Chl oroallyl diethyl dithio 

f \ ? 

(c 2 h 5 ) 2 n-c -sc h 2 -c=ch 2 

carbamate 

Vegadex (CDEC) 



5-Ethyl-N,N-di-n-propyl thio ) (EPTC) (Eptam) fli} 

(carbamate 

-j-+j if-* thiocarbamates j (C 3 H 7 ) 2 NH ohi cJ-tliilb 

• l 


(C 3 H r ) 2 hH+C^9COa+ NbCH-- (C^h—c— sc^ + f*a + Hp 

(C3H 7 )2NCOCl cijJJJJ t/b OH j' 

Sodium ethyl mercaptides 

? 

(CjH^NOOCt + CjHs SH + NaCH-- (CgH^—C—SC^ + NeCI + Hp 

AjSlc. p.Loil *—J_rt ^ ^ bfc jl^-L-aj] 4-a. jJ <$_}j£ <ajl j <1 (JjLu> I_£^a5l 

i*Uj (j£. OLljEll (J-*-i-' ^-JjYl CjLuXal! 

,jaJl 








{OftW —C—SC^ + 3 NaOH-► (Cj^yH + N%COj + C^ SNa + Hp 

Ethane ( _>^ 1 -^-j <jjlJ <jJ) aJ^jj l_i£ j^ll JLj ^J] ox-iSV' ^Jjj 

.sulfonic 

S-Benzyl N,N- Di- Sec- Butyl) (Drepamon) u>*Lyj-> *&*-'< 

(thiocarbamate 

i— jbL<JI ^_S (jtjjill <Jj1s AjjLaj^jl j aJ jjJUl ^ r - JiLoi 

(jjJpJillj jjljj VJ 14-11 Kill jj£. J Sj.iUa'I ClLulall I—lie. I ^2 Aijilt A^kjJ j^ic. 

4jja]I Ajxja-oLaJl » i1 ftiu U^j-j *1 • ^ £ * o ^ le. ^ 1-t 

^yjA ,f £ - 0A^.jJ jj-Ig j$-* i i*J cjjii jjA^J (jJ) ( pH 1.5) 

(JjLjSjaII aJj^j ^yll AjjjII 

N,N-di- Sec- butylcarbamoyl; N,N-di- Sec- butyl carbamoyl 
sulphoxide; Thioglycolic acid, N,N-di-Sec-buty!carbamoyl 
sulphone 

Sodium-N-methyldithdithio-) (SMDC) (Vapam) -? 

(carbamate 

(jjxi (Jji-Loj .UwiS j^ajI j (Jc-Liillj 

• l^bo -^J 

s 

II 

CS 2 + CH 3 NH 2 + NaOH—-► CH 3 NHCSNa + H 2 0 

4-Lli jjc. j c-Loll jbjUl 4_Jlr- ^_xl ijS (jjJ AjjjL c-Lja-ij bjLo 

(Jj^S (jLjjJ! l-i. rjlo A_ji L«S diLi^jjSjUjil] 



(J&jLjaI! CiliU 


Methyl lb j*$-i y^ij s^^'j ‘d^V/'j 

.4jLj sijjl diphat amine <-iUaj lilj isothiocyanate 

S 

CH 3 NHCSNa-► CH 3 NCS + NaSH 

Inorganic Compounds ^USj-d! -1 


•». CjI 1j)a£ (jioj yJjll jjc- y asu 4a. jj 

^alj yjll 4jj. >> Jl di' 1 J4 aH (jijLudJI 4 -v^4 tjJLi. tl null ill V 4jl V) 

CH°J .‘ * il jj >31' el_aj Ij'^Ln ^ ya\ a~k )i j 4_j jLlaYt I^juoI j3lJ jl_LaJj IfrU a»jJ 

CjIjj-JIj j Ajjij utj dlLol al l m j i - i Jl tljljjJS 

_4dl*-all <n~>Vl j 

Sodium chlorate 

jaJ! ya j^yoiLaJ eLdl Jjljj-lJ) 4j«J^)-u! jj^Dl 4 <ij.\r- 4)1 t^a SjLo 

dj*yi ' fl <■* ^ j*l» ■-> <vi\ ^pL&xll ) J T tii% itSLj ^jLoll IfrljW a L_UuJj 

y£. IgjoliaJ-ul ay O < — V • _jl Aaj ~ \) L i)^>jlS jjfc dA)\ll 4 aojui 

6j j_1Sj iiLhJ 4_ijjJa]l jjjiij n *\~1 »j)j ...lljil' Cjl jjJS 


6 NaOH + 3 CI 2 -*" 5 NaCI + NaC 10 3 + 3 H 2 0 

ftljA ya 4jaS (Jii Jj-aj (^-S 4 jjJl1L CjUjjui 'gljmr- ^ij 4_j\i $. Lall y_S L$jLji ftJullj 

JUajuuJI ^jl ya ^C. jlL jj£l jl dll^jlui O eial ^LuJl lA_)Jjlj ^a*Unj ^9_j _ji jllaA^ 

(jljjVl j jji-aJl tjit-i 4c.^juij i"il Jill \ j ><-i~i aj j t^UuJl La Jjjb ya (JJfij diljj^ilL: 
y&JL *v^il 4_-v4 tS-ftl (J<i«*liij *i LajaC- j t' ^ Licj j djl_Aj j j j ^ Vi (JdikJJ L^J^yla^oj 

Jaltuu] ^ (JajuLuJ LaS y. 4 .y^ (Jla 5 ^)ava1I 



.*-v \\ (T • • A) 


Ammonium sulfamate (AMS) (Ammate) iUliL- -t 

(NH4S0 3 NH 2 ) 


ijA 4_lLj OXi-J L_3jlj cl > ^ JJ 4-J J^LJ OjL-0 

j| £uo (Jc-liiJ tcLull 4 aH ^jc- 11 


.4jJU SjI 

so 3 + nh 3 -► hso 3 nh 2 

hso 3 nh 2 + nh 3 -► nh 4 so 3 nh 2 

j^ye, ^ ■* ■VJ ^1 CjVL^-JI ^jj- 9 jjLaLl ..jj Ajim ~>11 ditjLull (JIa9 i_j£^ja1I 

(Jl . «-i Tn. H y <L_J1x. llll_j_j£jjj - ■'•i.*;,.. j LaS l4_l A_1 sJJ^Ja11 2,4-D 

l.t AlL-m j_Sj j 4—^_9 ^L-Jl (J-Aa.11] 4_JLlLj 1_9 l-i_A LjI^Jx >* *v I) 


NH 4 S0 3 NH 2 + H 2 0-► (NH^ so 4 

Calsium cyan amide (CaCN) ' \i a l U M I - r 

°/o ° ♦ j % V” o jj-lc. A_jijl1 <jjLo ~i"»’i (jj-Ul ;i t_j_S^o 

'*i\ AjsIS jA j jj^lU A Jamil t^Iu AjaJlA L_j£^a]l j t ^ j)j. »tl£ 

l_jU-»n 4ji l*n-t j (jljjbu lal ■’ ^ (jj-t ma Sj^_a (JatMmJj <4jUuJp. 

4. jH-C- jjlaLLall ^_S (_]La*J_ujVI ^j ^ 4_lli A jjlc-lj j'jjVi 

^C^AaAU 4^oLu> UjLS^o ^lj AjJjll L_£^oll jli Lc^aC-^ 

0(CN)2—► BjCN; —► (NH^CO—► NH 3 —►NC^—►NOj 



£j| 

CjUldiluil j 
<ajLul!I j&A 





tjLLIaaJl (X . .A) jjl 


AxjLiJl **'' V.* ** tliLaliixiuilj (_ y* > il * /TX 


(JLjjjjjjj ttJLjjjjju ..Aj*. ..i jiiil! ullluu^ ^^uiS ji^fl l! 4jr j q a _ X 


2,4-D A"-' 

£-n Jj 1*> <1 1 g ir- ^rV'ijj <.La 3I ^_S (jb jxll A_Lls (j jxbii a L_l£^a]I £^La1 

1 CjVI ^IxiL-uuL (jLa»,*i„.n!^J A-jSlS j-X. eXA <jLjXjl (jl Vj <«.Lall 

,j-# A_Je.li jj£i L^jL i_i£jaII Ci! jj_« 1 jLlajj .Low Volume Spray 

<jV <iUj £-2kJJj L-lW~L.ilA L^jla $.La3L L^jx Xk. j AjUIiLaj A-a.^Lsl 

jijaiVl JJ- 1-0 LXa_j! J t jjJtill (j2jLik 0_J-Xjbu La^LLj 

^jlc. ojJS jj£ 1 ojjj^a]! eXA (jl CX_». l_j£^)a^ (JWj ^9 XC-LL CjjjjJ! AjcuLI A^ La a ! ) 
(JSjjjjSJJ A_}jIaa3) A °j« ■ la It A J-lLSILi ^J-uiV' ojja-o jLloj t*Llx ^jJc- ejilc-j (JiLbVI 
Ajn.,nll tlilx ijj^a (jl_S LJlc-j .(JfLu^J&U l_l£_^a]! ^jJe. Xc-LeJ Ixa j 

.AxxlaJ^ clAjLjJl Ai-al-L. AajILJI AjjbiH oLkj aILlS (jj£j AJbdl 

ti-jlW-oj Suspension »-1>LS1xa Sjj_i-a oLiill ^^Jc. LA j . ' i j b a l l j 

jAj Aj^jbiX.1 Cillid AujSjJ Ai. Ajj jjlLuVt Xo A^slfLal 

l^L-a-j ^bll j^LIIaII ^a L$jja ^jJl Lxj-a AjjxxJI Cjljkdlj oLull l)=Jj 

(JA3J-AJ L..A1JJ ^Jj&l aJ J£ IJi \ ^!)LoVl) A JllaS]' JJ‘ 1-1 II CA_jj]l _^jX_^ ,_>aiLajj .1 JIaII 
ClLul£ll Jjj-j V .1 J.l-aVj ((_)A1 aLx]I ^ A jjWiU ^ \c- oj^ji-aJl J IjjVi 
( j—a A-l A-bJ »L„% j-j£i A_jjlj>gJl Cjl—I j^y a «t tjLs LajaC. j A_j^)jll ^_3 Ajj3Jl]l 
Ajic. A-j^plb AjjaJI lIjLuISJI (jj_9 tiLL jj-« (joiisJl ^yic j Ajjl^A^Ul lLAjj^jSjaK 
i — ^ XaJ La ojLc. o^yi-i-taJl j .A ~ij]\»j ft.Yailj »jj> 1 ’ll 

LjLaj_pV' lL-L kiUjj B-oxidation a AiniinlL oXotSl bLjXaJ A_ajli xjjLu! 



AajL£] 1 CjljLLUi CjLoI^JajsI j 


. . a n*!! l^M.nha-k ^3 jjijLiaJIj ejliijj Hydrolytic enzymes ^1^x3' 

AjuiLlx^ AtiajjC' CjLjLlill Ix'nj <3 AxjLLo jjSl AJUajl! jli Loj-ac. j 

A^jI£x3 A]Lo*j*ji] _AixoJl 4-dL*Jl CjI jj£ jaHj Aj\jv ill ^jV'l .*.-v1l (J3 (j£xjj «Aj 

ejjk tjljjjV' <J-4 A-jja]^ a2xL*xj _j£j- a i1 > i i j-i aj ojii! <jLaj3l (jiiLi_aJl 

jjSbjt ^ajjj .S^)x*x3l j ^j]_jaJl jjliLkisJI »—ll^pljj AjJ^aJi djljxjll JjS Al«L*x3l 

;^L Ixx jjSl jl (J-alc jjjl (jjaSjJAfl]l Ax. A j 2,4-0 -H ^LuJl 

dj^x]l ^ Lx-a _jxill i—l\jl^)iaxa1 j A j-s. jj ^i"itij Aji j]j 3 j^oJl -1 

. sM' ^ 

OLull ^-9 AjJuulxVl CjLjLulII (jx J-J-lxll (jJc- JJjLjJlS Aja.j]jiuii33 Cjl Jlilil -*_J 
A_lLaJI jl y y A_jjlijj J ■ '**' *'« " j^yn\±^ lalj (juaV*i]l j (J_lLco]IS 

.RNA^jjj^' (jisUi.Vl *Ujj 
( 2M-4C ‘Methoxane ‘Agroxone dh-Sj^i) MCPA 4^ -* 

(jxLj .£-LJl (jx A jlc-ti jJiSl i jJ-uilj £T_Laj (_paxL^ Sj^xa ^3 

A-Jjljl-kI (jx AJ Lx] (JjxaLaxll (jx *i J-V~- ^jVil -v A_ijl£xl i__l£^x]l (JlxxJxJ 

Jil A_i! LxS <4_JjxaJI <Jxx»Iax (j-lc. ojj) (Jji jjfc j 2,4-D U -4 (j-Ic-I 
Aim ill Ajax jj£I jiul Sj^jxa ^>ix»^luix3l (jl V] tAluuil (jlc- 2,4-D jl 2,4,5-T 

AxajJxll (jx ilxaJ jjSi Lgjl-J ^xjdl o^)ji_xa]l 4xU_n]l jLLaJ La yc£~ j ^iLdl (j« 

,jjxxllj ^txill (jLilx^ a^jISx] 2,3,6-TBA tLjU <1 l&£ (juJl 

2,4,5-T 4^-^ 

£ jx^xjlj AjjjJI AjxUxl (JxXJjxJj i^jlxVl j ^LJlj (_puL^JI SJJXJ ^ ^ J 

.t3Lu JjSl Ajli Lxajlj 2,4-D AAIa] AxjLi-a Sj jj& *Laj (Jl*3 j&j ^J' ^a^]| 





(Silvex o H< ^l l ul ) 2,4,5-TP -* 

jjJnil! 4 _asI£J 2,4,5-T j-* lJL« 1-V1 ^ UJ jJ£i ^ 

JUi <j1 LS 2,4,5-T ‘2,4-D t> (JSJ A^ojliidl L el I. I jj^nj Amalia ^.'i'i.'iiujj 

4 1) 1 tl iuN I t 


(2M-4CB) MCPB *#*-° 

J .V\i'J ij" 1 *'*' W 1 j JLllqJI j 'hj 

4jl«£] 1 jLuajS^i MCBA £■* 4aijl^» Ulc- (Ja»~’uh.Jj l^jluLia. OljJXa£ IgJLoxluil 

.i ^jja Axaalmuall 

2,4-DB 4*- A 

-> jj^ ‘_l£j.all 4 jlc-li ^ (_jl jj^l <■ Jajjc. (jial mi ~>]1 A -> VlS.^ ^_3 » w'. .. j 

(Jx»*Uii j LaA^i£j MCPA ‘2,4“D tj^] L * ^ (J-ilj (j!aM ui.a 

^_a (jj-Slill Olj jjJjjLi-i. 4 _>^K<i S ii [ v'i-> 1 .ii jj .*■" )l nil Q-* »J ^.'-41 

t-jS^all (jjSjl JJ^i V Aj]^jAijl CjULuLi ^■ -<VI AjLuc. jV (Jj. ^ -vail 

LaS (2,4-D) (Jaa-oL^ ^jlc. fj jIsuaJI (JjVLJI 

(Falone uj^fi) 2,4-DEP 4a* -V 

^-oluyj (jljJjVI (J^ A-J^jl]l Aj (JdjLJj Jjill (JM )\ .A AasI^aI 

Jjl.Al'l jjliall] (JjIS J^C. i_£^a3lj Mil V _T S^oJ VL*j 

Sesone Cs**** 

Aji V) t4-ll-L^»Vl A^IJ J ^ £- (jlfc JJjy Vj <Jl*3 JJC- C-j£_^o3l 

A-jjJajJt ^ ».1 nj .2,4-D A_3jaj) AjjjII A~Uii,<a^Laj AJ j i V^-*^ 



AjuLklll J a1 A. 


^Luiil jjSLill £ajjj <jjjIj 1! ejj9 oJ\j jl t5*l4l (jaiUl tg-SjJj I ^lil c,t_iol1j 

.2,4-D ‘2,4-dichlorophenoxy ethanol O* J* u-1) ^j4l 

4_ilj Loj^C-j AjJ^iall jjuiL jjj ujl^jjLil! _JAJj jjiJI <llLj} ^La ^jlc- LaA^tSj 

(.1 JJallj A LU -all AjlJ *■ aji'N jixa 3Jli. ^3 ji 4 tjt-’JI ^jllj (JjJasl ^jJc. 

4iijJl ^_3 A \a \ill jjjLiLu ->11 jjij 4ij ..-i j j AjiJl (JLJuIj ^3 IJub Jc-Lujj 

A jjJall (JLujI (J Jj \l.ull olxo SjJ jill jViu»Vl ^g-ijj LftiU .Aja.Luall 

jj-ll t*LJi j_J A M 1 L It j(J aJ l 2 -a *K /. ^_3 (Jl_*j j_JC. A U -a. j 1 aj 4j-a t-.,., ll 

I.1A 4. '.Uiuj j Jj-i-iJl (j-ljla j-C. ^ TlxVI ji 4 Sj-tJCjl (Jj ■ -»1 ■*■ -'ll jj.i_JJ jl^j .-^^1 

.2,4-D 41 AaiiLucaJl (Juaol*> all 4j_aaLi. 1 jl^jjJal 


Diclcfop- Methyl (Hoelon) (uA?*) 

<^)1» n'll i^aalt j^Jc. 4j]jail AjLajll (Jj.ll Ja-all 4ajl£jd a A-v~u , j Aj ' j 

S-jja. 5_jjLo j^iaj 4jli Laiajlj Ijjljujyi (Jj3 AomLjjI 4ijj>J a v . -a~, ,y j (J jj 

J3j .Ajjlll JalaJL 4£.|jjll (Jj3 ji (jUnjyi (Jj3 4jLniaJ Air. i~ j]1 4 -^iKaI 
-lie- -ll-> II 4ljaia^La <■ u-^lj ^jL ‘-4?Jlj jjadL 'yy-all I _ iuuTm 

<...iWa 1 4~a jiljl (.*AJaljoa'^l iLiji ^ jL La£ .4-l1 .a Tall OljJj (jaJ^La »l AaJjulj (j_.yt-.~ll 
jjjcII 4 Qhja'i ^jljJJj t^ljl iJiLi. 4 j jjll ^ JJJ-oll jli ailc j .Jjiail 

.Ujj f • _ \ . jjj 4 l 


Fluaziphop- Butyl (Fusilade) - V-i^ 1 ^ . 

^*nJ | 4 \\ s- n. ill a ] <1 -f.1 < a ul ^uSpLU Aj3Lc» jjjk I ji ^ <la 

(jiall! ^3 4ajati ‘ijljjVl 4jJaJjC (Jjjuol -4 all ^3 4-aall (jjj e jaj».allj 

L$J£ 45 -^flj <4jjjll ^jLauilj < 4 gjl.ajr.ll <\jj.^]l jj3j 



(jSjLaaJ) (T < • A) 


“ * < *aUj ^ ^' j^'ij j (jljjVl Jtla** (JiLi. Afr^jjiJ J^J . Aj.n^ 

4£^Jl (Jjfi JiLall J t ft_^QJL-oll (jluLSiaJ! Cj-ajJyj ^1J £■ jAA-al! (Jfllbj 

.£■ jluil (_ya Jsl ^*C- *• ftjji Ailajll 4jjoll \c-yuti 4j^Jl 

Jjjjfl (Jrf3«»la. CiUluut - Y 

Fenac (Chlorfenac) 

^-S jl (tLal! !^± 4_Jlc. ji 4j_y]3 £5LJ bjy^ ^-laJLwJ 

^-S (JL*3 AJiallj *1 JjUaill A-LlE LjSjxll j-^Lal j tt-Ldl fua ^ iW'hiij jSuil 'b jy-a 

L«£ ijjx3la]1 CjI 3j 4_J^^J| (_jijLii_iJl j jjjJIj Sjill ^_yLl\ i j% 4 ->4lfLa 

2,4-D ij-C- tiSL-US ,l_LLa (j-tiill tA.ilj’Ibn (jiuLtl vll »L_aO (Jl_*J Lua-J 4_il 

— Y 4 ua AJUl vljl jj£^)S]l j (J^Jal 4_jjj5lj 4_jljj b_y& (jl U»S 4 tag*. ,'iiU CjVA*jJ\j 

.tjjjaj (jaxilc. Sa<J 4jjj1I ^jaju jjl) ( jIj£a / Y • 

<I$jjj 4 jjjiJlj JLjjJJl iliUlwU -T 

2,3,6-TBA-**-' 

4 .t\Vi^a ^_s MCPA (J^utluiJi p.L*Jl (jljjill aJIuJI AjaiJi (_iS^o!l 

V 4_il V) (jXiLuj-% ^ j'4 jtl» ill t_x£_^all JLJj *4 jlj-> ill jj .->->1 -v -«\l ja >* ~a> 

j\ jSA /f-y^ Y • — Y • {JAjlaj »^ 4 ~i.., jj (Jjuxa^ll L-i\ n (j-lc- fkLuJI 

^-4 4_l.j-.j jjljjVl Ax^a ijp. 4 <uli.ijL.d1j jjIoLijsJI (j_a JjJlc 4 -kV.5ia\ 

jljj jjjj aJj \i 3l CjbS^ tj« iy> IjIjj jjSI Aii V) 2,4-D 
aIoLuJI (j^o Ajxa JI Spray drift Vafl) ^jUaidl 

(_pa »-l J jjliillj i->aV j LJ j 1<-|! illj ^ 11 1 jU lj J jijl ^Ll^e 4 ml 111 "til (Jj ■ -■'•v -"II Jj_lc. 

.4Jlj jll CjIjLu 



KmJJA) A ,*-v ll l~%\ ^iu j 


(Banvel-D J -J^) Dicamba -*#*■•- Y 

t>«i <JjJAo ^lol yjjLo <JjK-« JjjLljiU (Jjli ^jai_yjLS £lla 0JJ*-o ^-9 JnajJ 
e^>jjb ^ Ajij jAj .% 1 • j %e iji-kii tfLJI ^IJioiU JjIS tlyj t % iA 

JS ^jJI A_Jbdl AjIjjjSjj 4 C1AjjJj 3I elan Ajaus <J§i AjJ Vj 2,3,6- TBA 
Cj13 J&A*. (j-a Ayf- (Jj§ jji) £jj* i <->!! AjIL ai a <«j yitiioti (jljl i*-»JI 

^)j> >>%*! 1 £-* (* AJli IjJ ,2,4-D ‘MCPA Cy° 5^1 Aj»jIa«]1 

(^j Ja jjc- (JsSjjj j (Jjl j jVl cj^ 1-ijv OLlllI (JiaUj jAj ( LoH .amll 

^jll Sjjjll £ya (Jsi jbj jAi-a9 AjK -in-all alfi jll jvj uj 4 *LaJllj L-.na%)l 

AJl -axJUiil Juc. lilbj LnjiiJl (Ji-oLa-o »>u ( _ y Ink. Ac-ljjll tlfij CjUill 
^ij _jl. -->%11 Cjflj Ia jAisj jjSaj V AjLjajILo ,jls IU _l^-> ^ j-<3^all OljjS^plLi 
-iASjj f-J->u jjAJlJJj A^aUll a^)j» • j-all (jljjS?t -i n -a l l AjuA^u^JI (Ju.al -v-all 

^ijSjj AjjjII Aj_jLij1 Luj Uaj4&j faA jjjII ^3 jLLLall tj .Ul a Jt 

,Ajj> X»ll SjLalfa A_u*Jl Aj^jilb Ijnzk. Ajl LaS r fan Aa^j Lg_i 4 cja ill oLnlSlI 

Dinoben - r 

A_d^Jl A^alS-l (Jj 9 ^AaJLs i ) laS .>A.~i.-,j 

4 y.1 la.*i- ..1 iV- V fa-3 jjjSj ijjall j JjUl J (Jja-oLa-o ^9 CjlAnkjl! j 

j - j La LJIc-jAj laLall I ^clall jjl i^.i-i-y Ajfa-o ^3 

_djLic. jfillj -L.1 ^LH 1 ilaJl A^slS-ol 1 ilj a^j j. ^1 1 sift ^3 

(2,6-DBN) Dichlobenil -t 

(jLjajVI (J-J3 jj A_Jj^.ll jj-lc- 1-i^ AJjIS AjjUlklj jjxJl jHaj 

4 AJjaJ 1 (jiLll nl.Tkll ^ya -lJ jC. 



(jiiLiaJl (Y • • A) 


(Prefix c>4Aj#) Chlorthiamide -• 

jjVl AasISaI p iAI.iijj %V o jJLiJ (Jjli ijjx*a 

(JiaJj _A_J_y»JI £ya (JLuojIui! ^3 AjjJo__)«o jyjljj ^9-wJ Ajl La£ 

jjjSaj L_]S^all (JiUuJ "V - £ SjJil AjjSJlj AjjIj Ajlc-lj 

{Z j j <^W' j j^jj Cyano-2,6- dichloro benzoic acid 

ALiaj jyjljjj ^^.Vl {j-a (JS CjIajII CjLjjjJLloII d" t. CjI^ laiJl a jlA 

jJJS t I*\ J^U jj\i uJojij f 1 fcJa&Vl jtj-all a^A (Jfijjjj ^yt 

.bkll A.i-viauJl Aiilall ^3 jjSjjjj AjjjJL A£_jaJl 

Ioxynil dw-Ajl A»f -“* 

f J—t^.- . ^V,i i A-ji \_^oS (jljjVl A■ ^Jjc A_JjjaJl (jljLi^Jl &UkJ (_J1 jl3 JIuaII 
dj ^-9 jjt '\ .*1 -W \l A_a3l£d ^ H1. .1 J m^yjjail jjl«% CjLlS^a j^Q 

> (jSuLuiaJ' L J il lj'j' jjjj S^JJC. LLjli-Q « *i. ..j L jJiC-j ljjJaJI 

Bromoxynil A*** - v 

u.i j V-aS L-ljjaJt (Jj_uaL*^o ^_9 (jLiiiVI t3-^ A^ajl^ai j 

till SJjc. AJ ji Ac- j^lJl jjc. ^lali<JLi A^ilSuJ 

.Octanoic lP*-^ j*l\ 

AjjILJVI _ £ 

TCAAj^-' 

A .Lai! ^—3 ».^'i..i JJ 5 1 >“'» ^'1 A_jl jjSjJ ^y—9 jA.*^ 

i—i£^oil (jl ilua.j ^ -v jjll jj-aLi. A^.AilsJl 

.lie- Ajac^Lo <—A3>j AjSJj ^jLa (J^lajsS a 'w, ..j Ajli c\-«JI ^3 jjbjill Jjli 


uv 




A ■ *l\ tall CjLaI 


^j ^_Lo t*! Is ^_3 JjLj-gJj 4 4,4U.^lui,,.ai' *kll A •tsKJ AlLa*J_u.'l 

(Jji ^_i A_daj]l A jijViH A_jjj]l ^jilikJj Axili^ll lIiI jjS^jIb AjjjU <S ^iiTLuJj 
<j-4 AjIIx- Ajjjj (jic. Ajjl^Jl Sjjbll AiLaJl Aj_jj 3I Jiujl CjLjj jbjjj (Lajj ^ • (j-o 
^_S Ax.A jl J’jjv JxLall (JnuX (jAc. Aj__jj1I £• jj JpjiJ .A-jll SjLttll 
L—l mlio ^JC- AjaaII Lclj^aT. j iAjuaIsII Aj_jA 11 Iflir- AjLojII AjjjIIj jjiaJI Ailaic 
.A-jal^Jt A_ila^)lt A_jj 1]| ^_S Ac^uu jul£jj A_iV *• ftiLrfa.ll (Jj-oJ ^_S (jLoniu^U 
ejLjjia^a AjjLi (jx. l^luojj Lj^LaJl ^ lTjLujjjj t.iJnijS (jAc. AjjJil Ailcli 

A_kUjV AJulxli c_i£_^a11 jluj aSj »1_£>UJ! diL-aj^jV &j-AiLu Aja*j i—iaaj L>£ AjLlAI 

^'il (jrii \ Llilij^ lIu^jSA! Ax ja^as 

Dalapon <i«VJ -Y 

A jIjt- 5j.axa 31 jjj ■* ■lU A_ajl£jJ ^ oil (jijJ ,'t jxaAl ^.yvuaj 

LoS tAjJLaJl (JjliaJl yji A_i_al^j L-lliAlj A-j^-kllj (Jjajllj lilaJI (Ji* 

^ ll ^ >1 lv il l ^ il >j% l l "v aI^a! 4jI^aJ 1 a i ** '1 fl ■ ' An 

(J^Li JjjV-lAl aJj u.i l»Jlj jIjSJIj UalAaJlj _)ai (Jib <Jj> <*»1 .nil inn } 

(jj^Aa (jC- £• j^a-all lu.nil ,(_£jiaJl j 

(JLlu^/ (jLSliVI bajjj »LaAll ^Ajj Aj. .'8*1*11 j (JSjj^jjSAI 

Jb^jj .Alaulm-xil A ja^ll £_« jjljjVl if* ^<3-*Ajl *—1 juiI Vijj ti_(J^Li ^1 j 
. iJxcAl £-a ^AAlAl Aajli lT.i1.ii 11 (j^o lIi{JahIhi^II (Jj*il »jb_^J 

jbk ^>^ii,n,i jjjj lTj! ^>1 \CiJ j _(JIaijV1 <—i9^j 

a_Lo\jla!i dj1_c.J (jjj 1-igAj i >jxall jLSii! ^_Lajj (jl jj^/1 lTj^jAJ lilAi lTjLuII 

L? *A‘ijj cSj_^lj Sj_a ^Al-t A-LoLi-aII ^J-A (JiJajI a^jii .>,.<■> lTj! j_lS_p (jLoxiuilj 

bojAt -1 JLall ^ A^ljJ Sj^l j A&bua (Jvbk I ' ll Jill (JS ^yll jiaAl (j-4 



jjiiLSaJl (Jill Jji* {X • • A) ,^3ij jll 


(j£jj 4u*«Jl ijJA ft-iLjj JjlJI jjJl (_lluiJj ij\ >11 AjJala (j-o JU^I C.)\-l' JI 4-a3 
,4 l<A»-«ll f^J-a dllfcl_-ii (J^La. ^-3 l*jj_u (j j_£j ^ Jd'l«’ (jl_3 dlVL^Jl ^i-.Srm.a 

^-ij 4-jlaJl f jiLjJjjJ j tSlxn (_J2 t-tl-fcj lilj (jJJjjJl (J j .ajji ^LluII jjjllll £ajjj 

t*l n* jSjLM > (jj£j JaOJJJ Jj (^JjJ ^-oJI ^Uajil j tdlLajjjyi Iflla.'lt.o 

(J4. Y\ 4_jls ^jxol-lsS j3 t <i a 4jj£ tJ lc. ajilc. 4 j) t*1j% 4,t.<n\%ll SjjjaJl 4ju4>Vl jj 

ol_£jJI <jt»>£j 0“^j ®jjJ Co- enzyme A oij& ^ 

4j jAill 
• «» 

(jAuljjluJlj ObS>» -6 

DNOC A** -' 

4 — LttLt a j ^ Lall ^jl-a (Jj l-» a Sjjjjj jl ^_JJ j ( -ll~>'».n ^ ftjj-iua ^-3 Ja»'ua; 

(-jjjua.il j Ji&\ jjijLlLa. 4_a3l£ul ^LaJu jj t^c-ljuil jtJ-SJ (JuS 4_^S\iil jla i*i 

(jl V} (4-kxall ajluJi (j-a jlu&A / ^ a-S "l - V (J^*-»J (ilijj (_Jji-Vl (Jii-ala^il (j!a*Jj 

.^jljJaJlj jluujU IjLi. ^L-u l_iSju]| 

Dinoseb s^-W- 5 • 3 &* -* 

tjjjuLulaJI 4ajlSul ^jiJaxil LljjaVl ^1*1 ^Lo (Jjla-a ajjyi ^3 L-lS^jdl - 3-j.~i.ij 

Ajajuij ljL>gll (Jil 4_jl LaS DONC —ii (jx- (jajl .* all 4 a3\5><i 4ulc.li juil j& j 

.(JSl (J^h-oj ^-l-y i.jjj 4.il*S ~ (Jsij (jL—j^U 

Trifluralin (Treflan) (Ci^J 2 ) -i* 

^JJj C(j3alil (Jj. -^ l a -a aAaljil 4jli!l dll j 4j]jaJI ^jljLuiaJl 4ajlSui ^ l-vhaj 
48 jjI' ll (jSuj 4il LsS t A i a Jl ( ; .nii*iSlj JalaJl ^J 4c-ljjll (JjS 4jjj 1I ^lc. 4jjJaj 

^jc- 4 »jiLj (jSuJ ljull jli Idajlj ) dlluja all ujVI ^Ijaluilj lilljj 4x.ljjll Ax.j 



AxjLklll cIj) jjjwQ CjLa'i JiiJio,4 j . .>-> -v 


(jjaJAjVj 4jLja (ja<a>La jjlilj IjjjOJ <1 (juJj 4(Jj> j-»1 *wa1\ (J/t »)\ (^j»jv^ll ja^aM 
jj^-i n llj Aj AIaUa (jia jl <C-j jiJI (Jjt/il •> <iH (Jslb jl 4 _jj1jla jJli 

l_i*JjJ jl (JjauC. A£j^, ,^1 IjJ Jg laJ Vj Aj jill C )\ ni-\ SjL JjiJI 

j^Jso JjjaJI jli (£j^ 1 Aj^U (jxj 4 Jxiall f.lali]j ^-1A ^3 La^_* tjj3 Aaj5J1 

jaaoJI ^.’^■11 (jlajjuli J3 Ajjjl! ^cIxlu ^lc. AjIjLoaj 4 jjUalll 

Oryzalin (Surflan) (u^j>«) u^Lk^ -* 

4 , >i ' jr. ^jV'l ,^-s.ll j <J j^JI 1 *~ *' ,'b f A^jlfLal jUuj^I (Jj 3 f.lVujj j^iio 3 -Ua 

CjUujj <_ji*JI jjil.ij 4jLa$]l AjJlik A^Siill jl^ll iljjA<aSl (Jj2 ijjialll J jbjVi 

jUa^' Vi jli_ l(jl’i I (Jji ^ixui t ^lc. (jijilj JjiaII jul/! ^Jjj _Ajjj]i 

Ts-til' j UjaasII (Jjj CAjIaj (JasIajVj ((JjjJajJl J*_' JjjaII 4-^Ka'I S^liS ^Jc. 
CjULaxJi ^ylc. jlijj (jl jJjj Iaj3j 4<Jj11a (Jji a> 1 -y t^JC-ljj AJC- LlJ jAJ 

^3 ijjJ i i« 11 A^9.}]l CjljjlSJl (ji .,^8'iiJ j . jjiJl Aja\ ia-i<i|I ja. '.lj A-I^jJjjAja]! 

Ajj^I AjXttll c-liTvA-j j f i 3 A 

J /ij a iCjI _jjjjljj n — Sjjja ulil_jjjjlJJjjjlill) till_L jj|jjJl ujL_jSja -“» 

(CilLjjljjjjS 

(Princep Simazine olP^ -1 

^^.JJAjJl (_^ul.tI’.TV A^JISa ^3 I jLuLul IgJ-oJjl J (jjjljl Jjl^ OLjS JA (Ja Aiujl 

A jHnil A_jl jjSjj tA jlj-^ 'll (J«M>1I %1 'j jl~V I*lj (JuLjljV ^J t-jJ-ixIlj 

(JAJJ (jja-m-n Sjjjas i^jJj 4 jIj^A / ^ CAaJUaS 

(jl ' la (_gj. 1 *wH a'SaII (JAU aJj 4 % A % f J %° • ‘ %A > 

^jJI 3 _ua]I (Jj jj ' ^aJIxIII a_3>31Sa 1I j|j ^ ^ ^ ^j^j (jljjS?! JSjjjjS 

^ jjjA JJjLj Aj (jjjL»jAu1l j _ jllnA^I jl (^jll frLa A 3-4 auI Jj (J j!wH (J^L-£3 JaVI AiLlfl 



(jiiLiaJl (X » > A) 


SjjAJI <^3 (_pajVl (_>oij (^3 A-uiLutaJl (Jji nl *» nil Ac.ljj (jj*j lAA j AjjoHj (Jjjla ^aLI 
Jiluj jiaJl jJJoLjJ! ^3 AjJLJI k—(Jl <v»‘i..nlj j$Jaj jjjbilj tAjlUll Ajfc Ijjll 
j j-v'iU A_Jl_c. A_a._pj ujlS^oII jLloJj cJXk Aj-ujLji! AL-c»_j A-U-all Ia_A 

ijiajU tlllmj Ala A»i'i^a CjVjx^al AaAjujII IgL-t - ) -Li. j\ Ajal, *i)l C-AjLi!! 

(jl £ya ^ jib liLIjj (Jjn-t -sail jl jajII tJ ic- (jjA jjIaS /j>\£ X • c_]jlaJi3l 
^ L oa jjJc- ft 51] Lsl£ j iuj (jlia /- X — » ,® A-oliaJLijLi £tn_a-U (JajlaII 

J^ aJ A3 A-U*]1 (j^a AjAjI a jLjl (jjA Aj«1 i* jl OjAJt (JjJL A_J«ajj]1 ^jijLi-aJI 

igj J*t)l j'vjll Sjjj£ A^_jA jjJ] aJLJI &AA (^3 jjA'ijl AjLlall (Jja-aL-«j\j 

jj-a jjSi jl A^J_j) Laj-ac. j jj.a-i 1 AiLAayij jj jJ-^l fll! jl 

;Aj]Ull (Jal j* Jl 

.*-».la1 yJill (Jl)Lu£J1 (j_C LuLu-aJl diLLull 1 . s\ la*) A.jj.al I A, yf\ i—i^LAk.' -X 
iAjIjLlj Aa-caJLL La ‘ iU-Jal aJ A..J . „ -vII L j, s-t M (Jjj k," J, jl iij Lajliajl dAjLull 

,^(jj jLaJj-Jl (j^a AjaLoJl SjjAJI 

Enzyme (S) *4*- ^>LLil' </^ 

A_<aAA ^jWum* V j^JLlLj lAA tJ Jc. ^ jlaJ V LuLaaJl i_i1_LoVl (j SJj 

(jJj i_±£j^]1 (J^xjJ (_^Ajj JLjJlJ ^CAjLjjl JjS jjJ] ^Ajj Lu AjAal pJaJU t!\]AJ jl 

(JL A-ojIaoII CjIjLiSI (Jlj-aJ L)AaJ_^ AxtuJl ^ j A f - J& J ^jj^laj.!' jjAaA 

IjjL^a'I (J_yiS (_^uLuaJl l")Lill ^3 jl LjAj<-o L uj j» 2 kj^ajj!j Aj.al.nj1 Sjjll 

.jlSjaUlj 

^jJj ,_jAy_J A_ajlLa]l *—lULull yjJ ^jj jLajaaJL JaLjjVI (j-lc. jjLaJI O^jAJ _T 

,(jj jlajUaJ! fj j*. (^3 



4juLl!l LjlilllA il v >.u tj - j^n 


4 iK'u iilli£j <“ i\ u\\ £> j ay all (J-ac- (jJ) (Jxill J3 -f 

1% In i n 11 A Allall ^ Ifc (JftiJnO (jjjlxjm ll jjl dlj% j 4jjjll AjjJI j^twj 

(Jjjji Ijl Igljl t *>y djl VJ A 3j<i»ll jj.'l >11 dll j (Jj_naLa»xll 4_jtxaJ lS^JH 1-*-* 

.5 ji£ (jUc-V 

(_jJJ (Ji*! j-> 4-xLittJl dll J^Llllj 3 Jji-i-<al1 dll jjljl (Jji3 jy jlxJxJl 

(J-C-Uj Jaj_jjj ^Jji>i ll C-UJl A jk.l kj yn l" il -.j ii 4_jl do£ ^ ni l j! ja ■ s-S ]\ jjjjjl 

djUll ^ Ajj\ j& <ddS^» ujj£ t 1 * J) (Hill reaction) 

dlJjS £_jxJ 4_jl ( _ 9 J) jjjlj]l j_£ jjtJ Aij id)lj_a]l (_jJj 4_J J_ 5 Jjj dlLull IjlJj^J ldla -1 Lax 
jjx. jjJ ,ii -> V dlLull dljxl jj Lu dLiill (jljjl (jjJjSkll -XuxSi ^Lj 

-dJo jVl aldsx.Vl ^ jjjdxll *lj*JI lJI jjU ^^LilLj * Starvation £j_yd^l 

,(jjjjj!l (jx ^cjLII 

Atrazine lhJ^ -* 

(jLoxj-uilj i^^yda-iJI j ny nil (J^di. (jjjlxXxJl (j_a jj£l 4jj$-ui_l jj*-Tl x.1 

^iLall e_ps jjl Lx£ i<jjj]l »»* ^^Jl (_£.}jj jLj&A/^S 1 1 -I • 4_Lo AjJLuJI diVdoxl! 
j^9 (dlLu 1 *ill 4.jxm jjSl l$jl VJ (jJ jlxJxJl jjx Jal 4 j_jj 1I j^i 3 jj xll ^SjlJl ^>Lx3l 

LjLjj ^>j£l djxSlj . % f it* t*A. u-k aj % O » i A • (JJoU (J-AS jjj~> ».«<i 3 jjixa 
jjxaLxkixVI 4 9 k la (Jiuil jjJI 4lai 4xJpLl (.Loll 4 jxS jj\i lilj (jjjlx j i nl l jjx fr UI 
4jd j^3 4_iSJj i4_slaJl ^-da! jVl 4Jl a»~i 1 nl (JdaXj 4jli Id^Jj i(Jjl (jj^j j^jjaJl 
1 * ll \ ^ jLillV 4_1 jC-_^0 ^J_1C. 4XixJI oiA jjli 4-8j.nl II jjiiJl dll- 4 . J ■ n-s.ll jjj.d -v nil 

JjjJ La-fl 4 olido O^JjS 






(Gesamic 4»*W») Propazine oiSiJJi 4a* -* 

AJli 1 jjj 4_c CJl^ja ^ jl-U-^VI ojjjLj ^-4 ^jj jl_>j t. jJiij 

JiS j-v ■ a ^ S jyj^a (Ja&IuiJj 4_uuAJI (Jj ■ <-i‘l % .nil (jljl >n~k Aa3l£-a ^ ■ »J 

jjAJj jjjJ Aj^iSb Abj^ 3 *j3>3 <j*P2j °/o ' >>•*-■»j °A> A * ‘ ° * <JMi 

(Gesagard Prometryne 4fcy»-* 

J^j-.TkV j (—ijjSJlj ill ^J*|M .*■ -> 4_iilS>a ^_S A^a-lrwbu, a!' CjIA-LLoM 1 <>= 

J—^f- y-iJal jV^ ° A <ajill.ii a.\'j < jlj\ cH* J_jJjl]I fll aj (_Jl_*J 1-JLall j 

rfH 1j %Jl (jlijjl XxJ Y"_Y ^ *i%. jUujyi Xa_l ,'mm^ * 'w'i■ njj i<x. j^Lall 

L.al-k’im <ij • (JJjU (JAs /jj-v. ■■ - ijj±^a (J.ni'i njj _c-L«Ji bjxaj Ajbji S.ib jJ 

.% 

^VjJbjSlI .V 

(Aminotriazol Amitrole JjjV^ 

ji 6 ^_)Aaj (jljl ■* -vll A -a^Ka ,^_S . ,■ jj ^JLc. Jabjju l_l£^hJ 1 jLloJ 

A.-v^Ka ^_9 jjj jLaioJi £_o LL jlA.a £-babj ^A^lui_) l*ij% t<_£ jAI CjbS^-o £4 I_L 

.^1 -N.il ijJiC- Lil J -3a j 3% liA (jLaaJLail (— 1 ~wJ A_il j j_a ^C.^jJl —1 .* ■>. 11 \ j \r_ 

-3a^ 3 , v .< (JIasO-uu! JJJBJ A_il ba£ QA Aj-aljll 

*4_ljj3l CA ■"»» "3 A <\ ■*.* .-VI A_ljJS (jljjVl A-i-o.jjr. CjLjbJlj A^UIulo]! (jljliaJI ibkJ 

jjjjLaJjuiJlj (jj^jlall l-» 1x11 (Jj 35 ^)JT- A_it yi ^Lall ^ (jbjill ALlall CabS^^^l j 

^JaljaS (Ja*j jtb j ^jbaV ti'jjV A=A^S JjjjicVl »2,3,6-TBA‘2,4-Dj 

lA_lj_^o^k <i *l l t i < t ^yifc (Jju V «*llj (jc. <3kjbll lA3j be, J 


\\r 



• 4jLjLuJ) jjijLiaJl CjlAux t ** ■ dl J 


£ JjAJU l* U% £JJmi tp) t$^jW ^jJlsdl (jLaxlujbj 

Jji-I jjlj »JJ» .cull ClI jj£ jjJI t5-5jj LaJJJ tlAjUiil Cjj^Jj ^jjJI jjjUl Jjlj ^ jaiaJI 
4_IU. ^ia i_iiajJI Ja«j3l ^3 <£• JjjJJxV' JjA-^yj .*JaJj l 5 *JJ^' 

a jllxil dit jjSjjJLi <ji V] *£^Aui tE^ jj* vy (j\j£a/^>£ i) Aj Jaiaj-a3l CjljjSjjJl 

SjUl (j-Jc- jjjLjII jjJ] lj_A ^50 jjj V jj-1^ C»_jIj ^aljj_) (jL2Sa/^v£ Y «) 

^JaLaLJI j 

£- j ■a-y.iJl tlilj-ttjj jj-i- v JI cjljJal ^3 jjSjjlt jjJ] (JiaJ 

A*ij ^a j-S-J .jJl J J)-V)J jljjj ^jjjtjJl j£Lc ( jil u_lS^all 

jl J-aaSH ji (jijjVl Jjill tJ-^! < - J W^ (j^j 'j* JJ&1' OtJj^ 

Xiidii (JAJJJ j LiaJjJj A-jjl Aaij i Tll lj]' jjl_j 4io i-y’lin Ol JjSjJ (jLa*j_u)ljj 

^iLui_^aJl dlj-a jjJl A_ja&J| CjIJjSjaII AjuaiLuJ jA) (jLLiiJI Vjl JJJJ 

.jUI . k aL /i j *Uajl (jlJ Necrosis Vji 


AjjLuL-14 t^jl—LaS ^ J"* J~-! I ^ y~ ye V1 Vajt-C-n JQ V»J 

(j-o S^jJC. aLaj C-l\^ya i-Y jljLaj Ij^iia (J_j_jlusS/1 __jj£i AjIc-IS 

Amitrole-T j=»jN.ali I^a jILjj ‘Ajjc. jJI jjc. aj^>> dilj-ojilj 

(_p> JjSl frEyi jaaII JjS Jil jAj 


^Wj) <^JLj tliljSj- - A 

(Gramoxone Paraquat 

jIa.->.*1 (Jj-^- (3^1.Vail jjJuLIok A .aSl^a J j j_JaJLo jjc (—lSja!! 

# aIaIjlJI aLIs V ilc^Lm i^Uj j tiAjjllj Aj_jj 3I Ag. j.m tA^£lill 



jji'il .till tAil Axo ( Y • • A) 


(Reglone Cxski j) Diquat 

Aau£ (J-ojljj jA^Aa JJC. ( % ^ * ) ®0>-a tjjUJi 

jX j .Sjj* fc^ll aAgjaJIj [ j '*v jj^jaiill CjIa (jIiiLoL^. O' 0 Jaiac. £-1jjl »Laj (JL*J (ju-a^Lc 
4_jl l_a£ iApa/iih oV ^j*'A ■*->■1' 4 -v V, ^ *1 JUt9 Alx-a-1 4 a11c. A^^ls llAjjll jJC. 

AS 4_jl La£i ^aut^Lall liliij tLo]l ^_9 n» oil 4-JjLall (jIjLulaJ] (JjU 

0-o (_Ji3 jj- -°1' ^uLa]1 jj-Ic. 6jjjS 4_a.^jAj pjiJa11 Litiiia^ "J 

(j-Jc. CjlijlSJI J-a*j L«S 44 _jjj 3I Paraquat <—>1 jSljbj Diquat 

(4_ul^$Jl o^ - Ljo&jJI jj"" 'J '0^ " ^Ijj' Q^aail 1^-aA 1 jJ 4-aAA 

OjIj£jA (j-a (_}£ jjjLj <jSjjl£j-a ^ ^ jf"_j j^-3 AjxJI ill! jin a A. ^.' r, Ia^J 

<jL& ^ cjU jjjSJV' J-^Ai 1 J=A) o' J! Paraquat ^1j£l j'-jj Diquat 

CjUjjj£J!xl (J_aLx£ J-a*j ^ill Ferredoxine (J-=^ 4il ajav ^^oall ojlaall 

A£9j 4 jal£il 4 aA*jJ! jS^A «1 ilAjjll <J-5j 4 jIajJI &A4 »_k5jj (jr Jj (^0 jjj (JLiUill ^ 
Ajc-IjS ^ao^j 4 -w j*i~i ^ AiJ>2tjl QJ?- “’ ' JjAajJI 4. jit Ml eAui-SiVl o' 4_alk!l 

A^h/u i>yi ijjjjji cAjLja _4 

(Dybar jtjjJ *Fenidim fJJjjyS) Fenuron OjjyLa Aw - 

j av all al_AJ (JLjlS j^Aj 4ju*~ -v V lIAJTLlJI 4 -> a’X -1 4 jj^I 4-,LaiT.a ^_9 ^ '.~-"■ ■ j 
LjjjJI dlLjS^a jaSI ^a _^Jj*jj 4a 1 4jj\jj]l (jL-aJAjV j* 

jJ^jLiSl^JI 4_ij'-S-c ^.3 ^AaAuLJj j U^H fr 0oj 4 _j^j1Lj <LauC. ^Id IaJj tiLjA 4ALlA4AiiVl 
4 (J lill i" ^ S ^ ^_9 A_^ jj j « jjA^J ! 4_SAaC. j 4 L, . ^ 4 f .\ v *^... r, 1 1 

^4 jnLii.Vl ^^Llidlj 4jAuliJl lLiIj! i ill O-o AjAc- 




AjuLuJl JSlW Ol Jjxa j 


(Chlorfenidim Monuron ujjA * 4 -t 

^_3 (JinOmj j ^JIjaII jLa_iil j ^^.jjjjJIj jjaai! jjjjjUua. *\ aILcaIuiI j L jj 

> jl 4 »jja 11 ^ i»-aS Jjj.ju.ll ^.i v l.it j j o/q A • t o . (JJjIJ (Jjla ■■■ ■" >jj . ^ 
^_3 A-^lj .A^o (Jj i «~J tlaII ^_3 4_J jjJI (J*nl >* a 11 1 ■ *3 ^ jIal~J ji' A ■*!'->. 

# jJb>Jl t u f.KlJ aLjjjC. ^jJj AibjA Ajil Aj jj]| ^ya blxJI A a'U1I 

(karmax t>-sUjlS) Diuron ujjj^ -* 

(_]j ■ --<1 -v -all £ya ^jjj£ (jtjJiVt (JjS Al»l*-aJlj (jluLltaJl cljl^pb A •«. »l£, *1 (JljtS t_!&j^It 
LiaJj A-JjjII C-lt-Jj jij A_j]lc. A_^jAj /—l .la Mj VI j jj^al! j £jiaj]lS 

Ait V] AjJjJb (3 >. hx j Vj Aj*i t-i■ utl A«iUtl ^9 j^9 Ia^Jj frLa]! i {jbjjlt (Jjls 

'^c * ^ « (j-ia-nj 0 /o A < < O a JJJ1 (J-jls j j -a. I u <a 3jj_i_<a ^_S (Joalmjj Y , O 

^j-9 jjX- AlLaxiuit (J. j-i-ftjj AjjjU ^tt« x& A-JUl Cj *jjS^pJb: (J^iajj 

A_jjj]I ^-9 i_j_£ja 3I j jA A *j T_jija£.j lA-iiLaJ! A jb^jll A—^jj]1j j k^tl Sjjjc. 

^CjbjjfLuJl 

Neburon ojj& - i 

jr jj_a]I j A_L_jll jItl.^iIj (Jj\ i* <itl (jbLba. a_»jI£a] (jtAuVt (J-j 9 ^ j;<S « v A~...j 

aA_A ujLjSjx jJSi j-A j .% A • < o 4 (JJJJ a o JJ—^3 ^-9 Ja»1ia Jj 

A_JjJjb (J ■ ■' »j V Ajli Ia^Sj ^ball ^j_3 Ujjj 4£ij 4 _jjj 3! A 8» .o ) f. ^ \l Ai-. «t' 

Ijl jjJai JjiijJI A.jlftf. I^jS ^ iji i*i tliVlaJt 



jjtiLiaJt *'*' V . 1 * (X • • A) jll 


(Cotoran OUk£) Fluometuron 

(Jjla (_3J~k »aA 0 JJ^l (JabIu^j ^5jJa 3I Sjjjllij jliaJ ^jbli.1 Alio 

£ — X (JAbaJ (JjaxA^aMj 4, -k 3 1 *> a 3 |k.V^ IlmJJ 4®/q A • (jld) 

, jIj£a / <11*3 coLa 

(Lorex Linuron ujj*V •*&* -** 

AjJo-JjC- (jijLi-aJl (j-* (J-S 4_a3l£xJ iJO (JabIu j (_)j»_a51a .I.L1A& (J amj 

ijuti OJJjl-J A-JjSll 4^-i <C- Jja-J J-* J (3' JjSfl <5j_Jaj (jl jjV' 

.Aj^lajll 4 \-i l ,' jlo <jaUl Ajjjll ^ £JjLujI A — 1 S^pil ^alu.-' 

( uj^LJLijIS^) JLaLijISJI (jixalA ‘“‘I »'*-*■* - X • 

(IPC) Propham 

(jlAuVl Ajilsll ,* -> 4_ailS-aJ 4 _jjj3I aJaIxa ^_a 

(j j~> >u* Bj^jua ^^3 .l^kjj l^aS <%VO 4 O • (JJjil (_^jl3 SjjAuaa 

l^ll VK" (Jj«3j A-Jjjill ^3 Ac.^yii-1 L_l£^a]I j_jA.lilj .(EC) 3^-^® <■. )1%~'||1 in j 

C_a£^a]I j^AJljj La£ .till} A*J <JA.,»£! (jxai liilj (jc- LpLa <Sj5a5I 

.<Ajlia £>SM tljljljjJI ^a 4 £._^xuj <JLkjj Iajjj 4ajLav 1I cLiljlaill ^a <■.!■> n 

(CIPC) Chloropropham -f 

(J_Lo (Jj L *-i) -k j.j*SS 4,-k^l *\a ^a aH, ai.lui) ■* ' - 'J 

ojj-L-a ^3 X^jJj jjjCjjJ'J (Jla (JIiIajiaII ^_yi* ' £x tiajli-a (J*«ImJ La£ 

<JLa*J_uj1 (JaLj .(EC) *■ ■ iKhn o Ojj^a ^3 .1a.jJ ^ * ‘ X • t C> A-U-kx 

<<JAA3J|V' (jSIAaJ! eL&J (Jl*3 JJC jA j Cjlj lJjljtl3 (_jA JjiS <a3l£xl 

JalxJj ^J)SJ L. . . 1UBJ CjUjyi (JjS AjLoIjlaJ ^c-as]l ( j5oLi^ jjAj _jxj eA^ij Ajl La£ 



4juU 1! {jlbLiaJl djLal ,Wu«i1 J 


OjLl j lillj i-J&doaaJj (jSlj jjjo JiJnii jjl CjI j jlp Cjl jJ>Ldl j]j AjIjJi yij CaUill 

jjLLjj .U-lj-oti (Jj3 ^ V^'j ja ‘ -»Sf ' j)Ul C5^1 (Jj** 1 'J (JjSj jjl£]l 

AJLojlIuiI jjc. AjJlo AjIc-LL jliaJ lilj jj.VN.ti (jo LuiLloI (jjalajj AjJlc. Ai.jJj JLUaIi 
_ jjLaJl (J/ii u-ilal A-Haio j N 1 A^j^J jj-Io JC-LmJ (^jllj jj\ IViV, A.,lr>J«ti L_ijjJail 
gj.'lj J ^1>.U AILo*J_uiV 1—ijjJaSl t-.u«')l <. OJlN-ti jiajdl £4 J jLlti (jjilaJI jji Lo joC-j 
jj-Ic Jc-Uiij ^_j]I (J^oljJI ^Jjjj ifLL (ja^r- A ~i*kl >n ^Ljjj i-'jn . ^ *ti jaJI j-c. 
JiLsyi (jlJ ^-Jallj AjjJanJ! oJlLoll (jo (_ffj ~iv . ft . ti ojljj (Jlo AjjjIIj ljSjaII (joLaftoj] 
j3l,lll j-aJl ^A,»a j L<a Ui h_jSja!I (jo AJLiti A (^3 (jaaijj (JiuiV An-ati t^j^J (jo 

V ajjaSI jjiiilis LoU IjjJ i— mJj ^jti tlAjjlSJl jjI£jj j-aj ^c. <- ^Ujti. 

(jJfr A^iti j-o ' j ti ■oo’i I I,b (j-i-njall oljV-l « a ti jjji V (_ff J^-l Aj^lj joj 6 — 

^ j ■*- jSf' CjLjLuJI 1 £ jti jjjj < 4_jjj]\j A_jjH]l A_jLoC. jl ^_jjj£ua]1 JaULjJl 

JaUiolt J a XU j (jai 1*111 (jaaftil ^JjjS llAjjJU 

(Chlorinal J%jjfc) Barban £fcj-i -? 

(jJj o jAaJ J*^a. Jj Vj i jJ-o jti (jiiLuLa. A_ajtSLJ ^ Wn,ii jjiJLo jiuLiLa. Joxa 

Lo L oj jj/kAjJ jA j A j A j «g.jjjti (jfll jstti ^O N jj Uj]j Alii®]! jl jati jl Alai Oaati AjL) jij 

y_S ( i~a L >1 ll J j_3 A_'l Lo£ Ajaaljti ^-oil) joi <_i9jj JUiall L_lJa "J J iLajJ T • — X • (J^i 

.CjLuJ! O yc (dij jjj Ajj^aJl (jl jjV I j AjsUll ^all j-(jS 

(IiLoLjLSjjj ^Wlj CjLoLjlSIjnJI CjLSja -X X 

(EPTC) Eptam ftu] -> 

J1jl3 jAj (jliLuaJI (j« JUJC. A -yOK.nl JlljVI (^ jLjjjk.) JjiO 

,l^jbj] ^ (jiuLLaJl sLaJ A j/ii n ti ^j^C- ji (JjH AjI Vj Ailiti jjlJl jo ipc. oLa3 



jjVvl(T • « A) jll 


(jlc- AjJlc. S^pi AJ JjLJI jLaJl]! _jjJaajiA«3' j ®/q O t. ij-> a j| aJjLui A^.^J 

(Jjjl *1 •% AjhSlSLa >*u .. jj A&lwJl ^ ° V jjLlaJjl 

(JjlS jJkj _J- ^ A 'I (Jj i <->' ■> « JJjSj ^jLi. j jtjC -j (J^jill j jjjjIIj 3_p]l 

(JLsjjVI (j-lc. S^p-3 A_]_j (jl jjVI AjJaJ_jfi. (jijUi-aJlj Aj 3j-*lt (jlll Ml *>11 ^JaJUal 

. jjiaJl ^ lg- (jji^a^Le jjji-j Aj jjl LiS iJl ftji A-Lala^a 1 V- ^LaJll (JiLi. 

>. i jjt In A A-jjlJt ^_ 3 j iAjjjHj A l*ila. p 1 jl AjIc-IaI) 

A J.’lC. (JjSjj A j. Aal-dl Ajii Ajjjll v_ijjla jjJa. (JUi jfc j A-aUu S_)»jl (ji) 

\_a£ i jLjSa / - 1 (Jljuj Aj Aj^jjII ^ya AjaJsjjJI AsuUl Ja\*t AjC- jjlul ■* »- 11 

jj-ic. (Jl_a2\ ^9 ^yu.lj Ijj Aj Aj jjJI ^ ” Alalx^a .lie. A*al mil Ajjijl Attj L_l£^ja]l 

(j-lc. £y* JjjolC. jLla-oVl ji (jijJlj J .AjjjJl lllljj^a. 

5jLaJb Aj~li.Il Ajjlil Uj 5 jj£l j-A j A_Lal»-all CeSj Ajbi. CsjlS 1 j) A-i-alAj AjjjJl 

.Aajj^oli Sjl^jaJl t* ll ^jlc. At jj-bJ jjAJjjj A-jj. <-i« 11 

Drepamon -Vf 4 

ji (Jj3 A-Lal« a)\j jjVl mi t> A_ail£^J ^ lAliu-jj l^yt AjJlc. Aa.^jAj jlia-J 

ls ic. uiS^-ll Jiyi Vj ‘Rice seed dressing jjVl ji Jli^Vl ^*j 

klil^jxAJkluM JjJ (L^J Cjl^jj£Jjll jj-a jjSLj AJLmXuiIj (jJi. jjVl dll \ \ 

aXJtj %° CjI_jj-k aj % V ♦ 4 6 ♦ eJ)_S^a A, j*ij j CjI jlaJL-a .a Sjj _L-a ^_3 A Jidl 

L *~'l f'j* £ * AjxJI (JLoxJ-uitj ^ T~O ^j-a (Jji 3jl^a. >."il->_p (j-lc. AjjIj ‘*~'I_j- 

ejjk Ajlc-li (t 5 -le- V (JLa Aj^jilaJ! djhj^ll j_pa*j ji 

(^j\.>J (jJc- JJJJ . jjVl' (^1 1.1 Lua J V A_j1 L«S l1|1 ^<j -H 

(_fi-a L-t I at nj V J Hill cJ-^ <J- C -'-^ -laJ-JJ Ail LaS A ~i/uV) jjiJl kiLj] jAaJl 

^jjjj JjLjjj tfrLall J A_)jjJLi ^a Aj.Lall CjUjII (_>oL^lal 

_ 




4j«jLA]t jjljLlaJl OL«ljeL5>j1 J ^-» 


tiLJjj Aj^]| jjic. Ajt.r. 4j*.^±s ujS^jjJI ^jsxaY | i7jLjj£Li>j Va (Jti 

^Alala-oll (j a LajJ Y © — A Aj^pll jj a <_j£^a]l v i*~''^JJ a1~»Lm) (^ptliA lV 

(SMDC) Vapam^.r 

(J‘ -*« j]lj jJill JL-oJj ^jiuLLaJl (_jx AjAc- tlAj^pj iAjLsj jjj oLxj Jlni Anjoll 

4,-Jc. jj^j ^Dt Methyl isocyanate sA>» 6 £->jij «</ 

Methyl - <j-1J a j!\»II a_j^L^> 11 t>"d n'L i^j hill 

Ajjy* a_'jj1i i_j j£ J5Lk. juVin A-cLkull AjjikjL i_iS_vJt 1 j* jllajj isocyanate 

CLllj^iaallj (.7.)! /ill jjAa* Cy* (-£ Jl 

CjUwVl-^ Y 

Dimethenamid (Frontier) (j^hjj®) ^ 

Ajh^j)l . 7 -». 11 »^ 4-vj \^a (jlijjyt (JjS l£.J ] f'~^] \.\'^ * ^'..'i 

t ^.wji ^ l_j j .(_]^3^j a^Al A » . ..* ' 1 A-ij l^ IjjS?I A^JJC. 

Napropamid (Devrinol) (cb^A- 1 ) -^LjjjU -* 

(Jj3 jjljLuia. AliaS (Jaalinj ((WP 50%) (JL^ (JA® |jjv>»« Sjjjl^» A^*jj 

(jtJjLkiiJ jjS/t q!cUj£- jjliLiaJl j Oljha-jll A^sliLJ AjjjII £-« lalaA Aij 

Ajj_^Jt djUl-Ajj Aljljill ^Sj 5^ i*1 J a Ia^jAj Ac-I^j AiJ ^JaLalall ^3 j tA^SLillj ‘ - JUmJl 
iA_)^)7]t AAdJl i“'1 ViKU (Jjlaj (_Llij A>aAfc ^JJj tAjjjll ^3 (JjjjjlSI jlij AlloJI .£_u31 j 
AjU lLa] jUjall jJjIjII tillj £a jtSjJJj iii 5 AjjjJL Alaljiuil SjjS 33j 

{3 La Ijj J-O^all (J5ti Aia (j Tia il ll J8j (Jj.^Tk^ll *Laj 

^Aj^ll AlaLuaj Sjlc- (Jawl.ij AjSJ l j n\M 2ju AsjaLj 



(jljLlaJl Oljji* (X • • A) jit 


Naptalam (Alanap) (^) -V 

Cjl_^lU3l 4 ■*. «K ^ jjHiiyi Jau (jpj (J^la-aS qLo ijjj^a (JaxOj-uJ 

JSj tgjl-ijMj jjtM ■*■-*. 4 . ijjljjVl 4-uaJJt j AjLajli (jiiLLaJl AjxUJl 

^Lajj ^JaSuJ t *<;■»- ii_AjLb ^ jlaall drkJ 1 . 'j.-jij^l £-o UajLi~a 

cJdjl o jAj t^jaJl jlA jl v j-cj ^h'u£ JmJI ijji <1 j <Jj3 

*l^yt j^Jc. Cjl^pLJl s^jS i_j£^a] 1 jiijj ,(IAA) 4_bt 

(JU*<Jl ^11 ^jboil £j^oLj 

Cib 4j-aLi.j AjjjII Jjxdl (Jjinr- i guUuJl J ^JaLdall jLc 4 •■!."■>ti 

(Jji ii» 1 JjJ Jj Jajll Aaj 44 jj£]I jLla-aV^ J L*S i4-*£-Ull ji ^sLumII 

4*-oLkj <akil£^11 £*li£ |^i <jljaijj (J_^»<■>% all 4j*J^,.1 ^ jjia)I 

(J*ij <Jjjll ^4 JjJaJ Jjidt QiajMJJj t<JajJl ( jJa\Jy\ jt 

ai&a\ <uJi 

cia^i r 

Propanil (Stampede) i&UjJi 

(jiSLiaJl A^jlS^l (jlijjyi Aau ^jJjjibJ .^AaS jjVl (Jjla. ojj£j ^ialuj 
^ fife - J*lr. iJLiSjj iAjojaSI 4 ■ ^ 4j 4t\tll Cjb 

tCjUj'yI .!*_> (J £■ jx>x)' ^Ic- <u_j (jS-aJj iJjialt 0*li£ 

Xll (Jc-lil] J_j jS JaXU 4j! cl)1^Sj3l Cjjx ^Jj jAJ 

jA bij 4at'i%<)l CjUUdl (jjj jj^oU-alo) jjjLu Ja^jl j5j i(J-JJJj (Jc.li3) 

£«» liajlvx ^iXail (JaxIu)j 4 iuji**fcj jjVl (jiJ ijJj^yi 4 jauJ 1 (jj»Luil 

(Jjli jit. jjxJlj jjjy * "j 4 ni ^ i%«K.I JjJjLj ^ jlaall ^uiVl Ciaj (jifLiLa ejLa 




4*jllull (jljLiaJl i*J ^1 ■ '•-* 


£4 AjLnlaJ ^i*J jjlyi t_LaJj tAjjLaljjtkSl 4-^iU.j dll.ljj.all £y» JJc. £A Jalii] 

4jj, \l Ajj^Ljj jill i-— il vull L ^u l->'i Jaj jl (Jj3 Lojj 1 £ (Jj^k jl AiilxJl dll Ijxail 
,<J _>*Vl <jj'JjV' ^1) fJ >ajll JaSj ^3} ,j1 jjVI dlLlill ^ iuall *Aj^iaJl 

.-.I ..t jjjliJl .1 i 

Alachlor (Lasso) jjiSV! 

l"* tl t\ A *\ ^yi A ^ 4 uJ . ,i i 4V-1 1 *. n > 

£a l-ilk j .iSj < (J^jSj (jiasllj SjjJI ^ (jljjVl (jlildaJl (_ja*Jj 

<L-aJ iruJl dlljjbll Jj«alajj .(Jlau^l ixj SjSjaII (J^ljdl ^2aiuJ j5 Lc£ tAjjill 

dlLnll (Jiiik -LliaII * JJ W' I (J jlk QJZ L)_jjljj U.^\ (JjA_k 4j, J.ol 

jluaII (jl j \'j LajSj (.) j^.1 Igjc. (_gji>i-\1l £•AjIIc. dil jjSjij 

dlljjjC- l«~- j_j^a-a.lj A-ilj A-ale. tAtjildj.ikll dlljLiiSI (j^'i-v* jrt \\\ 

. 1.1a. (Jib jt. j-i . l l 4_a,lfcj ojjUkij 

Butachlor (Machete) jjISUjjj -Y 

A^ljjll (Jb ialkJL La] lAjLaJll (jiiUioJl <ajl£Lal jjtyl f ^k.*it.ij 

dll j All ijaJl (jliV- ■I'-vll AajLkal ^isduuLoS jl jjiill Ae.1 j j jjlijj'yi (Jb jl 

(JjLk (j a LuiLujI .Ijiall djljjllll (j«oi oJj i Al^)jJl (_jl^jllj ■% lil n Kll o.la.1 j3l Ajbll 
c-lj^Vl yfi AiUc. dlljjSjli dlllill (Jkll (JUjjj tjjiaJl (Jjlk L>® Ljjljj fUadVl 

(jjlkl 4-Lij.jn] In-all Jljll (jl (J-"'**- ''H (j-oj .jSUilll fl j^l (^i Ajc. AjjjJakJl 

LluLujI dlLljjC- j tA >nl dlljliJl ^3 (jxij^ill 

t lj3k (Jjla A^oAftj BjjUaJj lAjjSll dlLjjjSjUs Aiauil ji 



(jliUlaJl (T • • A) jll 


Metolachlor (Dual) (J '>0 j -* 


L fij\ in-kti A_aj\£jd (jUliyi (JjSj JjS AjjSII Jalo 

(JJill tljjniM (JjS AjJaJjfr jjijLiaJl ;j 

UfcO^JJ^' UfcU'>Vl 2-0 4jlji -LlaJL ji ljjiio fAiiaJ ji jLaJj 

Aj»jXo AajJ I 4 J j^jII tJji.Vl (Jj- i^oxjj (jVA Aaill*! 

I-iI-vl] (JAs ^x«Jl (jjj i^-«lc Aii«-nj >t liljj.>»4l1 (j'nit jj j-U U'll t^Ixj 
jSj _A-pl«11 Cj^jiauJLi AlLuJLu] y*~ AjjUl ClUi^aAjallj (^jl^xall AjJlx. 

Ajc jiaJl f jL lj]j elakJ jl^JaS/l (_pa*J jji JjaaJI UiuOj 

Jjiiail (IjUj ja, |>h» <i SA&Jjlt Aaiali till jjb L ^rt'la~lj .AjLoJI CiIjJj (JujDLo A >4 < 

Cj! j ^3 4 ■ jJ ■ J ^JJ 1 -» Ml 4 JjS S_^iilxo AjjSiall U.*Sf I ijyb 

4j‘)jl>]l Ajjj} 1 ^3 A^_Qj qaaIi jftj > jjAaJlj f 1 (_j£ 

jJC- iuxj! J lAjjjjasJl SjLall ^j\-\ oil Olj jl iS Q* l^jc- 


.LojJ ® • (jc- ^axJI ‘ «■ — j Sjj3 Jjj3Vj AjjIc. Aiwaj Ajjj] 1 ^3 ilulj 

Prppachlor (Ramrod) (Jjj*b) -* 

jjSoLliaJI i l_i (Jj3j (AxjS^II S^pl\j jj^o^j s^pli ^V- - \-v~i.uj 

f-T.is.jji ^k JjjaH (^JaJj A. j-.jjf ^jSoLklaJl *-■»«< Ljaji j (AjJ_}^J| AjLajll 

.(jljjjyi Aa_i ejS-ud! AL».^xJI ^3 (jJaJ jl L«S AjjjsiaJ) jllu}] (Jj3 Ajjj]( 

j4j < (J^li Lljpljj f 1 L.^l ^a LmiImiI (^lLa*ij 

^OA ^3 kuiLuil 1 jj 3 AiSJ! Ajjoll klAul£ L. la llj lAjjSll CjLjj^jC. AJauljJ (J — - 



AxjLxII (jSjLiaJl OljJJx Olxl JiJLu 1 j .j -'Vi. ^ 


(i^jjLx^All A^jJanJl 4j jfLui jilt *jUSja31 -\ o 

Fosamine (kernite) (^j^) u^U-jS -\ 

p ^*k Imjj t4£.J^)ix2l _yF~ '-A' ^3 'LuAaJl yjU 

xll ^Ic. 

Glyphosate (Roundup) (v* ^jj) _Y 

(JxjLixaJl 4^Sl£x3 ,lx_J p2si\k*}j t^Lj J 4 J (_joJ ^J-C. 

. 'i-W. .j ^J\jliJ muA\ j <-j=>JjC. (jjtiLa-xiij 4 jjisJl X4jx»j| ejx*-<dl 4_d±aal! 

CjSj yr^J <d)Lu!l_)xj (j-a 4.1->.^)x yjlc. AiuiaJ (jSLxjj ^-^xiyxll 

AjjjxVl jjiaLa^Vl SM' ^*J.'*'^ ejA^j 0^1 ( th»x ^l-lijixlj <iuJl ^jx 

ijjjjjjJI (jA^J Ja^JUJj t<jj^j]l jj^ialxa.^1 Jjj_<sj Jnj fri 4jt «jjj Let* 

(jxaljC-l tOLlAl (J^la ^Ifc t£J' 'T* ■' ^*lx2l q^lLcjj 

<( »\ji 1 • -V J^U. Sjxx-AI i - ^ (J^-L tlilJ ,^ic. fijjSj 

JUixll £"LxJjJ jl (Jj-Ui f . (Ja %j Lxx CjLlu. 1 . yfic- Oji-' JJAxll dllil '.i. (_U 2 x-lJj 

ojja ^jji ajlc-j c JjjxJI b.-ijlij IjjJ AjjjJI CAjjjSjx iw_i*J3^ J.1^. 

.LsjJ "l • (jx, (_Ja) <1 ^)X*Jt l ttxxi 

Glufosinate (Ignite) (^yLi^jj) -f 

tjjljjjyi JlXJ \ linH £• jl^xj (jALuiJl 4 (JxjLLaJl luiluii ^.lAJlixj 

» ~i ^ V ■ ^jjJl |L< (JxjLAiaJI 4_*jl£xlj i (_a^ j_^)U l 38% j.iLil Li Jl ^ V. ^ '.-x ■ -.J j 

CjUj£xj <■* A,m> ^^ie. ^JLc. 0Qixll_j.4jl^aJl (jx ^iS (J5I 1^3 

cIAjjjSjx (_J*- a r j ^»i*jx jli j tAxlilall ^ ■—1 A.J 

Lxjj *1 • ^2 ^xaJI l °- -^' Ejj3j j^JLc. 



(jiuUiaJl CAAmaI 4jjL21I 4jauJ1 





jjVil U V, 1 A (V • • A) 


<jijLiaJl tlilAjul Ajjl/itl A^jkuJl 

2mSL*-\ 


Ajljoi! jll CjVI >.<JI £ya gjjl■ * -»•jl (IjL Jl/'l LaLuJl Llll jJjLjil 
E-iC jl ^ ** (_j-a yjSl ^jJc. A-ilSa»o tLilyJjLj L^i ^_jll dil AJJxvll A-lLa. ^_S Ajja^oJ) 

kLAi^L Iajj j ^JjVl jJjtUl .*i j ^r>.*i L-JiUk^aJt y-e A_2li t. jl jl j (Aj^jIjAulS 
(J£ Jjjb j)j3aJ ^WuiJ Ajli Aarttll (^ij (Aj ya olajl ^ C-lL'llL 4 j. X.M jjc. >—AjLmJI 
|jj A ■ ^la. <Ljl3^jILo 4 j-v " * A jl .qC (Ji ^C lljl "i j 1 ol1 y^o A^jLulxa Ac jaa /i jl Jjxa 
La£ j (La .laJ Aa^sLjI AJLsIS y_C ^Lo*fr>yi <Ja^a yJb AlU'all ujLajLuolt Cul£> 
LpJj-o 4_*_a (Jc-lill ('ll ill! j_Ja.L _jj£l jl yjjlj (JSJ yli jft 

(j^l ^**-V' aLLij c^l.^yi (J^uJ A-ki*JI LliljjjLill lULS L^ili LJlcj (^Ul jjjlill 

j all 4_>aj^Ul Aj-ujt-uiVl i'll La_ < )JC._j yJJjy_j}l ^ jljk 1 j t*\_ 4_jjyill 


^Loaiyi A jLr. £--0 (Ja.ljjj CjIajxVI (jLi ((Jlxall (Jjj-lu ^^Jc- J .CjLuII jjIjJj 
L ajlj ^ i !I i^jLS^o Jgjjuj i^^lajLl AlaiLui^al! j ^aj]1 JujJ A < * 

Jjll^-ubU ,3a!jJl (Cyclohexanediones) 

(ijLaj jj^l xJi jAj Acetyl- CoA carboxylase (ACC ase) 

La£ tAjjAaJl LXaJ^J-ftj £_Loi 1^‘ijjSj g;J jj j (4jjA .ill (jJaLoa.^H f-Lul La j£All 

Acetolactate synthase (ALS) CjLSVjL^I ^jj] oljjcll i-AiLi* 

^jjj Acetohydroxylated synthase (AHAS) *-» 

t jj_uj ijJ ‘ j-j^l l^laj <A',..I.nil Acjila Aaa±o'J\ (_}JaLaa.Vl A^c. pljjl ^uiLul 

C.At’uuaj CjLj AjljIjII J?/'\ CjljUxo ^yt jjjS JUc cilliA (jli Ljajl j 

^jjlaull AjLaC Lj'Vi jjJjla yC ^LuJl Li jjjlj AaJ ^jll A_Jl \y..,y\ Ljjjll 



l l Ljl^u*] ^ '*3 t\U 


Contact Toxicity <*-u5UJb ^**-3) _Y 

jjJj Ijjk £_a.JJJ AC- A j-Jl cjjlu]l Aria'll (JjuLiLaJI l'-,\ \ \\* jj^o jjjS (JjSj 

CjLi-uijI e AA j tA c!rx /ill Ay ... ’Sj l ^ lf~. lIjVlJAaH al mi. 11 j_pi_a^Call jjj jll 

« (JWjSjVl t (JljjXjyi t l ^ Jjl^ jjj UU i ^j^A^j_o_JI 

'*’'•' Lajjj ilLi’.jSjaJI j otjSljlJI ((Jyuaj _j ji^Hb i ^jjajjjjjll t (J±u^a£ jj; 

l.i> OLu3l ^JJ-S AJ5U1I Aj^J! jjc. Ay^ilty] <J^Lk A ~ij« .i diaj Ajfall JZA 

Aju jjjlaLi* Ac-j^i j A_i^j! tljLul! b^lk (JjjLjj ttkja jJa (jj£j SaIc. (JIauV^ 

1*11^ V A_ili A^cle ALaJj iJXaU _jAjJ 1 ^aL^aJLol AjiJ j! (JjSjJjjSlI j-a AjXaJl ALL) 
«.LLe. »j V-.^' ( _ J _lc. IgjjAJ jjJ] Amju^IaII (jiiLi-sJl lIiIaalo (JjlS A_a.jjj Ajxall JUlil 
jjX-l ” ^J ? J 1 ''' Jajl £J^_ui (J\ >^a. fill lljjA. % LA^JjIj j L-ail ■ (J i Lj^LkJi 
SiLuJ! till A jjall AiL^ybj jjo_j v 1 Ua_£j A jijjjjJI Aj.iji f-V 1 

Cjl J J '' •'■*■ ~ ■ A .a A^La CjlA-JXa J. i'hI V 2,4-D — ^ <_£^)-kl ^jlA-JAo 

S^£iJ| CjI^jjjLjII ^jLa SaIc j uliUill ^^Sc- (jjUJI jjjIjJI (_>usj <^3] 4jJl*ll 

‘ _ 1 J ■ 1 j] a y j~') JI >> A SjH Jj-13 ^A_gJl A-in o^Lall (jljl.« ■kll llll 1 JJal 

A_iJa_ytAJl Aa . h j Vl tj£ (jIsjjj j ^<jj^ L^Jl Leakage 

A_iAa_^x*jl ^j.jr- jjLs (Ji-uV AjJ.aU (JlSlil i^j.Wj V AiV ylji r _X J^Lk 

(j_x Aji j^-ui J SAjAaJl frUau^lVl (jJ-3 __jjLjj V O^auoJI oLjLuII 

.(JaojVI tliaj eA ja.jaS1 


Mitotic inhibitors ijUsaIa]) -f 

4_aS yS AaajT). t^^ail ^ l al_l a^ Ll CiLjLljll Jn *i ll! ^ajJl '*~ '^~^J 
AJj > a V c£1aSj A JJ )1 % jl _jl Aj^alll ^kC.|jj3lj Sjji_L-<aSI 




^ Y « • A) 


^ jjt'j-"" ^-OjuijII (Jj-oj I jl CjLnM dljx jl ^ai5l (J-lo a jl jbill ^cill l* t.lTk.j 

(jl ^jLaJl ja Jl bj jjj] 4_j2lS Cjl jjSjJJ ^joA3 \ jSLjl CjLojImjjaII 

CjIa oj-ft ^»_ftl (jAj t(_£ jjiuJl J .ui'iVl alaJi ^L-u jjfc (jljLulaJI Cjljmxi (jx j^l 
i^Lst j_ul! 4 J jj^ljj! j^_Aij ^IxJI 

CjLjS_j-all ajjk CjI^jjIj t a Vi A.' <j| ) CiVjjjjill t(jbjj]l 

CjIj'i n-^Vb 1 jJ Aj^Lm-o -oil _*VlJ *^jl —Jl a- ft Sjftbl—a ^j—Sxj 4__j\i 

^ j jljati flbL^! ^yic. (jiibiaJI tlll-lux ) (JSoi .AjjjSxujjSLuJI 

^_5 al^jui Lj^LaJl ^1 mill i_L_3 j i _ 'J■ '•> jjbblaJI Ca b J l a jli LajxC. j tAilla-all (J^l^xll 

J^a ^liijl -be. gujj bw Prophase or telophase ji ^puajjJI SI*j* 

jl -1-Lab j^jJb A-lab-xll Cjbjbjll ^.3 Aj-lftb* -a |_j ^ ^jjLall I.1A j »1 ... a\VI 

CjLajjjojxjjjSJl Lax Ajjxxll JbjliJI ^lij^jll l—l LmJ <j i 

jjJ] L^bj^jll j JUxbj^Jb Abba)' LCajl ^Jjjj lAijSill Cjbj^Jl (_jx JJjS ^1 Aj-ijill 
-ILL* jlia. (jj.li b!>LiJl ^LuiSjV Aj*-U& AjiaJb AjjiVl j Cjbjjll jjx jJJjSj 

^ k~- y j-v 4 _Lo1_x^q3 i^s a! 1 ^LjluV 1 djQ-fcu^a (3^ 3^^ p ^‘ 111 j) 

> AjxUll jp o . 



.avl l Cjlilin! ^ 1*3 til l A t^. *1 1 


resting cells ( B ) 



t 


prophase (t>) 



4 A pronamide & triFluralin 



(J^) Ajjlxil fLilljVl (Ja*j 3 ^Lkd&J^I ^jJc. ^P'll . o^v U J^I&J 

^ jjjjUjj&M \ 4 jsj -u-ySjjJi (b) 4±*>j* (a) ; (Ewen& Stehpenson, 1979 

AjlaJl f Ijlul Ja^ ^jua a JUjOaJl fJ aJJJ 

(JS J)l^ >j (J- ^ ’' tfcdj -jjiijaljV^ (d) .tly^^W ^3"^^ 3— 


i_Ja3 JS AJC- AjLjLajjS <Sjjj; (jLul ^8 I^jS j <Lk^n ijlatll <iaAj t$i* 

ijiiuJ lij.mll (Jxuiuj , ^jjLlaJl jyjSj (f) AjjjJl JuAa. ^jjJ *Lie 1 $_j iij.ijj 

* <jluli JUiidi jjiiAiJi cjIaua 

<1^JA AjkJl (JfcA ^jJ) Ch^iJ^J Lf*&* t> l£ (A) 
CAjjj LjIa oJjljll \A±3\ JJ >®jj£ JSj Jj*-a 13 ^wjiUl l tlHjSill f^JJi (B) 

# ojj5S 


Aj^jVI l-pia. ^jjSj <jc gjlj Lout oiivvti U^aJl ^.w jjj Sj vm 










(jiul invti klllijia (Y • • A) 


JjjjuII CiUaAa - i 


4 lru-.nl Jj ^ CjUI jjjill ^ 4jjIjdail ClUa]l (JAojll 4 jl nr. fJJ 

(jjAJjJjJl ATP CSUalL) 4jjfc ^JjlLjjS J f'J* f 1 U(-_\j (Jj4^jKU 

(jj-JjSIl (Jl jji.J J jJL) NADPH Cl ji£k_dl OUjlSuj 

|»_) V yl A jai l 4jII 4 ft 1 V-tll /ji 4 _iLuJI ■’•> ' ^juiLuVl jdjLllij 

(Jx-Isj 4 jfl~U 4 li,., u\l diV-it-*-*!! (j£Li ^9 AjjLojS aSLIs jjJJ (Jj-d 

*j.i a . 1 1 


Lieht Reaction : 

H 2 0 + ADP + Pi + NADP 


Light energy 
Chlorophyll 


0 2 T + ATP + H + NADPH 


Dark Reaction 


COj + ATP + NADPH + H*-► Ct^O + ADP + Pi + NADP 


ADP Adenosine DiPhosphate 
ATP Adenosine TriPhosphate 
NAD Pyridine Nucleotide 


NADPH Reduced Pyridine Nucleotide 
CH 2 0 Carbohydrates or Sugar 
Pi Inorganic phosphate 


Cilia (JS 4jm ainil Cilia]! J Jj-w~v 4_JjVl (JjLtu^ll ^JT, 4_}1a*JI oik j 
Cl%~i fldxC-1 ^3 (Jjlajll 4jUr. liLj-y-a ^3 lgji!.liiui! 

4 ij*i‘s 4^o dll j 4_Lj 4_ftiaia ^-3 ■-*! I S j d-l_uMj I ^ m m 1 Idi. ■ ■*— 4jjli. 

<iAc.Sfl (Jj-*. ‘Dj* jjjKII diUtJj-a jSjS cLu-a. gfana (J < I |' 4jJiC-Vl 

.yljdal! tJxLojJl ^3 ^!5liall (Jc-tij 4j Cj.Wj Lsjji^yij DiLu j 



■ f j»j\ t^] | CjIiIuaI ^JAull 


^Llajll jj £■ (Jj'ku A LaAAa.1 (■ Jclijj 1 j (JjSjjjKJI J^a jjjc. jj Aa.jJj 

t\jt> ^ (J£_iS la il l £yC- (Jjl»»i <a (JjVl B 

<J_j3ijjjISJI LjUjja. ^LJajll y3j > 4_jLa*J! 

L^ilik 4_S jL3 f^ t* w iVlj jLta jjil A5LU1 

cLoll jjliijLLjl ^yA (J. J S *i ■ n J Jn£j« (jj! jjjpS. 

(jAuiJ IJ^C-s9j]l jj A 4.1i>ll» 1 ; AjSUa (jiia-uJl I JlAS-lj <, j • XV \ 

jjjjiil A_=k.^J)Jya Cj^C-Uj I<j-j3 C 1 "l~>J j (^ajjSjluJI laill ji 

jj^Sj (j! - ® ®_>S—i-l] 1 C)!Ac.Uj 4 \ 1 n ) ■ m JxJj lAPP *^Ta2lj 4jic- dAj£j^ 

tjj-ja JjS ^ya (J-iLi. j (JjSjj_ 5K1I tlllA) >a. fjji ^'-^1 £_ «j5' (Jl jj^.' (jlc- Ijj'vS 

(jLliLul Ajuj i JjV 1 gjjjiiaJl hill jjlJ jliLoll (_jj jj£Jyi_l L. aAi-'j 

<4_i 3L*J1 <iUall jj NADPH (jJ) NADP + J j^-i J 

(b f f t> ^'u ujj^V' ‘t jA ^ u! tio^j 

Sjjx- jj^aJ a^jai-Vl A jLa xJI &A4> j ATP ^J3 (jjSjJ J 

M 1 * JjS^ uj*. (j-aj J) 

S^LuiS j\ ^iwj 4j]i ^‘ij. ull (Jj1<i 1]| Ajl^r- ^^U=J1 (Jclill * <■ jj 

(Jj.iijj . >>ll (J jxojH (3^ ATP ^■ k 'i iu. 1 ^ i n ' ■» % jSjuj 

iUuil f-LSj+ ‘NADPH <jjc. J_C.Uj 31 lift 

jS_ui jj-a u ^ 3 jS^all £-a J -k"n j 

t ..il-^.n 11 ll jj-a A_jjSja CjUjJcJ! * jjk .!> Ta" Sj9,ii ill A_jlaC- Jjljj 

jl Aji.ii.SI (Jla -a l_L HA J LlxS gjj (JjjjuJI AjLaC. jjSajj 

^ tliljljj3l jj^a (jiialall 



jjSjliiaJl • • A) jll 



i—s\a li* II 4—iLft*J f jy ->> \ \ dCXe-LlJ -4jJj. n 1) 6^Lai]1 ;^Y'^ 

‘(A) (Me Ewen& Stehpenson, 1979 6 11 ) *Ja^ 1 ■&■ 

# ^3) aJUaJI jjc- Jc-UjIIj AjLmI! Ajjjtall SjLhaII 



(jiiLiaJl tillAjjLull Ajai.1l 


<_iL>C. jj-lc. jikl LjJ 1 j iw' ml ^Lldl (jilt im t V I—ii ’l j.U (j-a 

dllj (.l^da_iJl dlLjlljL) A i-ald ypjj^JaJl (J JXajll 4-j.LaC. jl t*l jt j >* 11 (J j*alll 

^jc. L_'l 'iM^llj A_yJj]l i—il tljj-s.ll A ,'wjj _>JC. dll 3 J'.dl oAA jl_3 lilj t(J-djjKll 


Jlill'^l ^-La'i ^ <j‘ ~-> H (JjjajII A kiu lg_li 1 fl V. dllAix^]l -fc». '■j tA M j 'd . d l 

^jLaS *Ld! ^1,^*1 ml Aj 3 |dj ^illj ypjljll ^Qaill £y» 

{J&Lij ^3 CO2 L ~U. 1 ^ 1 ^yltdl All 


ATP ADP + Pi NADPH NADP* 


CHoOH 

I 

C = 0 
HO-'H 
H--OH 
CH i OP = 

5 Carbon 
Suger 


A. 


ch 2 op 

c=o 


HO 

H- 


H - 

OH 

CH 2 OP = 


/ 

A 


co 7 


COOF 
H—OH ■ 
OHjOP" 


CH 2 OP 

I 

C=0 

I 

HO-C-H 

I 

- H~«p-OH 
H^cp — OH 

ch 2 op : 

6 Carbon 
Suger 


jdall (.Lull AjLuJ ^^Ukll dOtc-liu ; (jA.Ui£i t* mVi 

h'lll ^3 (J^^V A 111* all (jljl jj^Jl dllilXo All*i 

t(JjL_MiljjJ1 tA^jjjlSJl (J.jifl dA-j&^o ^jjda_l! (J j*ia'ill A jL&hj 


‘pyridazinones u>yj1djj±i« bis-Carbamates 
ethyl -ijhj' lIA! ‘cyclopropane u^jj^ ‘diphenyl ether jAia 
j azido-s-triazines ‘ 1,2,4-triazinones ch 3 — *-? j anilides 

y Wli djl_y£jljj diljSljU A^dlLj .carboxamides cbl:uJ (^S^jSll 
(FRS ) Aj ftjLa ^jLjaSl-jaJ (jSlj Jjlxoj 





jbj_»la jii ,\ ju (j_c. 1 <i'ui * JjVl 31 fL-Lj3l jj^yi JbH mV 

aalo ^1 ij j*j sjL.il (J^aL Aji perfluidane 

*—ijc- L« 4 jjlj tgyJji in ll J ^_S ^Uall Jc.laj dlLajji'y l~n*a Aj! LjLaj »■ ILLjj 


.Cj-LoLj j£ (Jjid J I-JJJJ Jj’ 1 .* (lijlS >» 11 (Jjlejll 3 U^'i i—jjc. 

Aj%jI£xo (J*ilu)) AJjaxl jj jj|.lll A y\ ) ill Ajj ja JI f-LxQji.il f-Lolc. ^h 4».*L.nJ 

j^jjJail ^UaJl OUaJXo ^jiMJ L-iajI j j!j5V(j (jjjjl.lll (j^ .^AinJj Jjjbajll 


d-ijia. jj.lJ A_j]i lilj f-LaJl f.^ ja* jjlsJijI jjc. Jj'.mdl ^«qJ jj^l ^Uajli Jdaxl 
A dij U j A-I^jaS jjjJSlyi jJ_S f-1—all (JA ^JlVI (jjjdiiyi JbjltJ jl J^L^I 

t^jLiil 11 ^1 kill ^_s jjl£ll ‘- J *'jj> 4JS .wSIjj ^'-v dais (All raj (jl jSaj 

^3 JjSjjISII cIjI jjja (Jl jaLlj (ATP ^J'J* ojLusl! AjLqc. cISjjj ILk -1 *_j j 
A jbr. Jjli (NADPH ^■UijJj A_> j!il.}]l 3jj_yJal! 3jLilj JjVl ^ jaa-il 1 ^Uaill 
.(—is jj l$J (djAaj ^!)Uall (Jc-lij ^ jjjjSlI (("muj Jl jla.1 

^jLjJI ^' j la .II J b.ll (-"d J-il w t j jjul jal LJx. Jjk J_c.Iaj ^.la'ua jj 


2H 2 0 + 2DPIP 
Oxidized 


■ aJUI aLI h «. V' a . >»jj ^illj 


light 


chloroplasts 


M 

o-, 


+ 2DPIP 
reduced 


3_Jj 1 "' .aN ^yja ^ .!»■■« 1 SjLjI djl-1-a.l J A— jls J-C-liSil 1—A ^_9j 

Jj-il9jjjl5i j DPIP (Jdx Aijun (jj^3 Sjlc^ (JJJjSi^U ALSjjjui OjUu O-jJJ aJl j 

JjlaJ (jjj3SJ^U ALaluidl Axik^all jjU V>1J< (j^iJj NADP JjJijS (J^jjSjijl 

(j-a c-^yi a~> ll f J- " 1 1' A ■ ^*tl (j-a A V-uill 

A l-i >nl JJ Aljj taJ iiiljS (jA-aJ (jljjijll diuk j ‘(JjjS/l (j^lll a-(jiJ 



jjijLiaJl i ^ i'<l l d i a . ul l 


^Uaill JajHo <^1 jl) jjjjjUl j iAjjIojj jjjjj£^uV> j^ylaJI 

^jJc. djjLijj 4 illy/i CjLi.jJu ]aa jjj <J DPIP f.Loll (Jla3 (Jailx jli 

» ^j£jjj Sjs t w n “v 

jl ^jj-y ^»Llajll i—A L.i*^ ^LiS jS^oJj 

(j^al^sVl jl A-Iji *-> fl all Cijui^ljj AJs-u! jl >i(j^aLnaScl (Jja-a 

AjJji >> II "ji" 1 °'l ClX->li ^ yl ^lA-vxuil-ij (JjolSll ji 4-13 j^lt 

<J^ uj-H^V' J uM Perfluidane j±? J^ 0 ajjjU' 

4_jLa*J! bXA (j£]j t Jij i*v <1 (.*’ ,Qyj ^ 4j\i ~NJ A DP jl ^Uij 

»Ll±Luilj liA |j-o dAjS^yoll _jjjjaj 1-M.Will (_J-0J <ATP AjLoC. jjc. (J ■ -> a ‘' 

(jl (jSa) (jHala (j.j.y > iiyj (j£l (jjJjSJl .Vuu^l l_ .iLq-i. 

ill! jSl jLJlj iIjIjSjIjJI (Jj-0 <£. (j-a (jaM ■IvJl uijljjxa 

ijl m ..iV (FRS) <J jla-dl (jAm^jjjjji]! SjLo 2--o (jjaUjlU CiljUill ^»UJI IajjjIj 

jjjSi (V) ‘(Jjty (jHt> ^Vl UJ^V 

AjJ-MO-Sl SoL_C.Jj ^jj). ^a.. Il (_J_jl«!l3l (j—O (j Uil^.11 (jj_^_jSJ^I (j-& dlljSl 

^ jj AjauJ! aJIc. l.^Sy SjLo a! i -oil (j^Sjj] pLJIj (jj-> m^fyLi 


Paraquat * 
" cation " 



Paraquat 

" reduced free radical " 


O 

Light 

Photosystem I of photosynthesis 

ojLclj (jjluuli (j^ j l l iul l (jj_>j£lyi lWA 3 l - jijS'jWH UiA* i(^”) cS—' 

J LOj j A La* alt "•' ■ ^ - ejL« ^ 1 l ^-w jl I ^5 _y t '~\y pLdij jiy i 4 AuiSi 



(jiuldoJl Cjliua (Y » < A) jll 


NADPH J) NADP JL>^' & ujj^^ ^'j£>jUlj j$jU 1 UAiylj 

ojL-o Juc- j «4_j_)il^Jl _J jA. j 4ji_yd»JI »j» " «H ^yJc. jjjj V 4_jSJ j 

(j_j£j (jl jjS-aj dlljSljUlt jl dj| jSjlxJlj ^XaUuall dlUbjJI jjj NADPH -I AijL^-a 

L$J dil.Y jaaII oIa jjLa liA cIajj l.^.uij _Jo-43 ^jjjjSJl .1 ilu* sl ^JLIi ruin ^jic. '*y& l$J 
<■ J-» «4 t~\ jm*i Jaj yii (jiaj V 4—ll 4_^k. 4 j»J^ui 4.JA jji LjoJ 

sjj-k^ gpS dlLlill jjJc. 4j»iiatA-aj! jidll. fijA (jl ^Jjlal! (j^a 4_ jL3 LajaC. j 

^IiaIj JjVl (^JjdaJl ^Lfeull (_jA (jU-»uall (jjjjSjyl 4 .1a . . ul^J J jloj Laiic. djlijjjlS 
J j*»o J (jj^AdSl A(^ ji. 4 U . ,.l Jj 4 jAjji£I jL*-l Jjla-Jl (jill liA J 4 J^. Jd 

Yj..<;l ■(^') 4^ La£ dlljj 4 11 3 j ■ uS 1 (j_jS-J eLsllj 

a 1 jlh-kjLa (j^Aj 4 j«J Jaa 4jA ■ - ‘ i»..'*i JL5 4 Ja.h II A_Jlc- 6.1 ul£ jA 3 jI_a jjo. > Sj 1 
^jjjilU (J^ali (jj jaJ 4_ie- gljj Iaa 4j1-s.I 1 4JaaC-I 4jilij BJilj jj dlljSjUlj djlj£l_jUll 
djlxjfa dildJlia ^_3 djl jSjIjJIj diljSljLdl ^a_uaj t_«jb 4_j\i IjJj j 1 a.1I 

(jjo m^Vl (j-lc- (jlXaJ*-l (j-lAjJall (jjijfc (jl d-lAi. ^^JjiJt. 31 JjJAjlIj (JAjldaJl 

(jl_3 Ljajlj cdll i'll! £j__^uul1 fLJl LaA Jjjlj ^ ^jjj-iaJI Jj* a~i 1 I (jUawall (jj j&lyi_j 

Ijjkj (jua’i ill (j^a (j U-v i all (jj_>J^3yi i isl. j jjl (j^Aj dil jSjIaJI j diljSI jLJI 4 j A m 
dljHl L* 1.1 -Sjj Jo I 4-jjj|. >. 11 4 jam ll (_ya1^£.| (jl-3 li-lj 1 ■ a 4_l! j^Joj ^aJ »1 Jo 'll 

.^jUkJl ^3 (Jojj (j£3j dlljUJJ 

(JjiBmII yjp jjjIoJI -0 

(^-3 (jj j^j]| idll jLaC Joj_UJJ 4_sUo 3! jl -sl-sl ^j_ydajl (J ja*ll JoJ JJJ ‘ -'-1 ■ J 

iSUaJJ dA Joju^ (J-aaJi (jl (j^Aj (_jn«'*il1 Jit ^1 djbjUA] 1 jLs dUJI 

4_IUoJl L^jS Jj q » ^jll d ll j1a«J| ^ m*i djljS^Jl bIa J 4 4 a.i-v’iluaII 451 uilj 4 alio~i nil 
4 ^ ATP ) 4jUaJb 4 jlT- djlinAj9 djldj jo. jjJl ^ djl4_ul 4 dll jdjA JJjS ) 4_1 jIajSJ1 



i-il.viJ AjjliiH AjauJI 


i Sjlj t (.Lallj ( (jjJjSlI ^Ljj < ( NADPH ) CjljLJJjlSjj (jjjLJjJJj 

■A-jLs lU j vlll ulUl (j*o J J^ ^-5 ml AjLulii °1Jl (jl i *”“*J 

4 "1 ■■ (j^jlj (^1181 .ill Jal M t. - * )1 frl <1)1.\ J \ j jl (_j* )1 . n •■> 11 Cjli\jxa (jl UJ^SlIuUoII j-o 

■4j.oL.al 1 /jLlac. iL^J tjlijA (jl <_(j-aj Aiv^'i.ua'll ^)jc. djLjllll dllilj OLj 

.CjL jSjj (jJj Lilli " 1 $j9j (jjjjjll l^JUL »'j 

Sj&laJ) -H© 

jniS j |»j j£_oi (jJj LUll (J \t~ij L$jaj f Jl (^_S 0 A_aLoc. (_5__)j5kj 

■4 Vi miI^J (_g llVmll (jj^j^Jyi o *i -s. ~i... JJ *(jjjj£Jl (^_0L c»Li3jjJJ (jJj iooSljJj 

.(£) NADPH 

U-r'jS SjjJ -Y-* 


iloiloi (jx. SjLjc. (^Jh j (IiLojjS) L^L jSl~hx.ll »LoiJl 1I ^L ... ^Ic. 

t jjwV (JS-WI (jo# 4_iLios 4jj > >» r. (_paLa^l <Jj)%Ti ^lllj tljjll (j^ 4j^pL 

(jla ojuj i OlA_Jjl]l jl 4 jjit.all jAjJ^j£ 11 (j—x 4 4l Vi 11 SlL*l_oi! l. ,g.al)Uaj J_a.lj 

(^’jJl (Jtlsj cJi.Jj (^j3I (JjLSjJI (Jjl (jj^J S jSlaJl 4aLajJ (^ilgill ^uLill ilLa j^jill 

NADH ‘ CO 2 *-£ </^'j ASH «3®' <-U4? ^.131 

(jJJ dlljUitl jl Ji.lL) iLiaLJj itoiijl £jjj (^Ul CoA J/' ■ ' (jJl AiLJa^L 
(j—0 Alualul (^J A-Jbtall OJjJ (^-3 Ni.1 jl liljijjjl jJLolSI (J^^l '•*■ jl (^_AJ_^jyi 

^ (jja^aaJ ,1 j lyTi ‘^ J 4_jlj I^llj. ,■ ' jA’.ll (jS <i-\ jps 4-Ji.l-Jl L'V J-i-Jjl 

l^_i“ 0jjj (^lj vIj^jC-Uj 4* 1 ^■vJ 4jLa»ll e^A 4^®J -O^j^ j^^oujl 

cjiiio.ll SjjjJl tiilLj (j^jjSJi (^jjj (jli ciUjSj ATP FADH 2 4 NADH 

.(jjJ jlSl .lUa. l l (,^Aj (j* ijjL jjk OJJjoaa (^3 Ajjlj flja# lalkl) ^ CoA ) 


HA 



(jiiLiaJl CjtjjA* (X • « A) jll 


Starch__ glucose -► 3 Carbon 

6 Carbon Sugars Sugars 



Glycolysis 

Pyruvate 

3 Carbon acid 


b"-NADP 
^NADPH 


2 Carbons CO 2 CoASH 


NADH + H , 

NAD^y 

Malic, acid 


Oxaloacetic acid 


Citric acid 


isocitricacid 

V^-—NAD 


Krebs Cycle co^J^nadh 


Fumaric acid 

ck 


fadh 2 

PAD ^ Succinic acid 



a- ketoglutaric 
acid 

CoASH 

C ° 2 ^y\ NAD 

uccinyl NA DH 

CoA 

ATP CoASH 

iaAOjj j_yaj^£ ejjpj * ■ jSlfr^ (jjjjSll J) (J-oLoaVIj JjlujSI ;( £) 

Foy and £.j > *1^^*vj.i -v >■! < *1 nl j&ijllj (_pa-4^ 

.(Penner, 1965 

4*iu4Llt 5jiuiJlj OjjSSWI Jliul -r-o 

(jjXjjjJ! CjUu^l ml jj*Lflj jljj In mjSll (3-ik.H pUj 

iijit&lij Sjj-} (j-« AajUII FADH 2 ‘NADH <1 jli-dl cjIajjjKj} 

<J_Sluj i ATP 4_lUal\j < jj6 Ajjla ■ •<j3 CJ—&ja ^LJuy ^_S j_i.l 4_jjLij 

(Jjj jl j»Uij |3J^>ia (jx. Lo] (jjLjJa (_>£. 

_ut 




U VJ \ \ i*<l \ AjjLiill 4 \...U 


^ mi mV) (Jjt'un ^11 Ail >aSVi ^k^ju l*i djUjjj^yi 

ii ^ li, n -c l l* 1 j% UJJ '^y ' Jii fblaj ^y_9 Ja-ftj CJ^Lj (J^Li. (j^o (JxlijS ftjQ.i' cll.lAjj 
# (°) (JSjuI I (Jliijlj S v a^Vl AjLoxi CjOaJjjj 4 1-1, J Jj 


reduced 

Substrate 

Oxidized 

Substrate 


NAD 




ojl»» ill i*iMr-Lij j fLjJl ^LjjJj /n% >a 5iV' i n "l»1 j ijaii“ill j3(jjjjSJ'yi ;(°) "' 

j-lili ojLAJl j-a (j liViJ' j SaulSVi (JuaJ (3-jjlk l j-c AjjjLkjijiJl ciuAVl d*-ojj Aitlu*11 

. (C) (Me Ewen& Stehpenson, ] 979 Je) ‘(B) ‘(A) j* £_>* 

(jx. JlixVI lj] <j}i ^jj£ j'n.Jl ^UaJ J) I QM £jj (JlSjjl AXJ 

ATP oAlh*- <ibJ1 *4* FADH 2 Jjji* cf- j' NADH i3dj^ 

^l_laj jjLs l-lgij AJ jjAc i n^l a_)A (Ji (j_fl ATP 'JAj^j Acjliil AJLaJI ^3 j 

xaij t V ^JJ \ j’pjl—< P/O L$J Aj.ii.ciI ■ J <i~ill jl jl i <~i llVI ji bjAJ jSUaaI! 

UjjSb . Jjvt ^LojAIj ^LiLoCr 

a 6^Luiill^ bAi.4^Vl ^ic-Uj dil^xo ^1 ^ Ij^IjjSLiaaI! ^9 4jl-cC- 

lift 



{jiul I (Y • • A) 


l' \ Uua j 3.\mSVl di^LuoVs \ ^ 


^nflYill L* A 1% JJ a 

<jjjiuiji!l iiujSVl idDL^Ii 


Aj]1 1 id>V 

‘Amben <jjf^ ‘Dicamba 

*PCP ‘Dinoseb s^j^- 2 ) 

(2,3,6-TBA 

(DNP ‘DNOC 

liLjJjSjJl (jjaLaa.1 


( f'jjK* ) 

( yajjl <(JajjjjoSjl ) 

dll^aVl 

fyJUlS 

(Allidochlor ) 

(2,4-D ‘2,4,5-T) 


Cj^LualiJlj L ytLC).\\ CtJajla - f - ® 
.1 b **i 11 CjUnlLa _ ^ _ t _ 0 

l _yx\ A<ali jjiaLjjtSVl 4-J-aS £yn (Ji (juilSl] dlUsuiaS (J -oju CjLjSjaJI (JJi) 

4_c jj5uLki_aJl l" il i tt*jj t jS\jjx]I ^y_9 (ATP ^^ J l) ^A 1-4 - 4 ^ J 

JJj SjjJ (JlliltLij jj-a JLa.)j Vij _'*i~) ^Je. liLjJpjll 

oXl^j AjJj! SjLofi ..I! ^J^wn-k l jLliJl (_jjo rtBoll Lj^JujSl'ijfill jljul l >V- -ivj 

-U31 ^-la-lm-li LaAjc- sjLiiillj Q£L La"11 .XV' J&jjj djI-lLudl ajiA (jl 

jjliLiaJI Cjljjia (jx <Jx. dll jjSj3 J] ^likj Ajli ajjjLw! SjLaS a-Ketogl utarate 

Q^jS, SjjJ (.J - 3 L$jS fij OJ Ir^ll 1 j * 1^1 4 -)li tilio £-«j 1 IajAiB 

ji JJiS <_s3\jlt dj^LiSll AjuluLjbVI bj 1—«31 (j-o <—ij_u> ij ItA. bj mj 

J ATP UJ^j CO 2 cpLkj' ^ JsH^' J^yj t> JJ^' 







i ^ til l ^ 


lc. I a j Smj i jImi-sJIj UJJ^V' (J-HjI jjV tfl-bj (j-ai-iudl (j ja-m *> V'j NADH 

s jj^ i> FADH 2 j NADH 

.y-t.o 


jjilj Jjlml .linkin' A.-liar- jU ‘LL-alill (JjLjjLfij£H (Jirtnll ^Uaj Ait 

AxL-aij 0*0^ _jaAuiJj (ATP SjLaill AaLoc. Ajc. (Jl xoftjVI AaIaC. 

^L_kj j-^ jjj_j£n>U JLSjjl /n ,. -kj j FADH 2 j NADH uj-^yj C0 2 

(JA-juoj all cLl^C- 1—ij jj_£J j _^L-4 ru_ijj (jj-^ i ii ^Sfl (j-ai-aJj ^ 

jjjtlll lAA JaIa^.} (jic. ejA3 IjJ CjIjSjjhII jjSI AjlljjiMiVl CjV jilill J t ^>1 g -v \r. 

o kLui-j * ~* ^j-lc. (J^LaxJ LJlc. Lajjl i*i Ai_x*alil1 ‘*'1 jS_^a3l jj£ 

^AkluiJj (6 ^Lai! 1 (jX. AjlajJl b-Ut ^ i ntj 1 AQ ) ] (Jjnii-cll (j-aj .(jj>iASH (jaaL^alalj 


^uaijj ^ ! Jaj jrljjy AaIc. (3^ ^jLbojS j^b) DNP mS>® 

«■" ll C-lka j)-a 3 -iklall j)J-> ■ ■> <V' (jLS Ijjj >*i <^-9 (J ** -1 *i<i _) S- 

Vj tA_AJJ_)iAll cli-J&jdl (jiaa-AJ A_as, ^-A A3 Aj ji <•» tall U^AJjSIaaaSI ji 

A3 ^IaJI Aai.u' m-a, (jV (J_y-jASj^)AH ^;Ia11j AjsliJa] A>TIj hj Aa^ Sa\j j (j£naJ 

n* iN . ^-.1 a J *iaj A_ajj^=la 3I aAJk (ji j (Jj»^ j . ml *' UiOl jjl ahj 

^jLlsjSJI t'il ,jU A_jjlSj AA (jiLkjl O^J l ~- L ^ -iS 5jLuifi]! (ji u ij-kj 

blj tP/O Jajuo (JlfiA (^All jib 8^ (3**^ I—jSjaH (ji jA 4 j1c, (3iliJl (^ jAail 

AJjlLalb (Jjii^i (j j> ...iSi ATP UtAij^ O* ^ £Ajj (Ja^ailall ^Uaill (jl£ 

T (jJ] P/O C)J& (J-^lall »1 killj 





(dAjjdl Jdajj 4 jj^I jjiUaiVl pUj JJJ^I -1 

gjjjjll rjpjjA^ ujLaAj SIjj5l ji A AsJl jyjLa jj&j DNA jl yHi 

4i-uilj]| DNA jj-^ ^ tjjj ijpjjr^ u'j oi* jjJ' d^ AjLc. *Uj1 

J^Ij |»L& jjj aJ RNA f 4 jjj J ^-aJ "5Sj*jj d^A? RNA -iJ 

dA)/l uj^y A jlftr . ^j tRNA (jJaLo^Vl S^aL SIjj]l 

<y (^ill (mRNA) jll d*^ ^Aj RNA l>° >>l 

(mRNA) £-* <£jhh (^j-l'j (rRNA) RNA ‘DNA«ji^-1 

£—» <i3jii-j (^Ulj J ftlid l j\ (sRNA) sjjIRNA j ‘d-l^l (jjij >Jls- 1 -^ 
t.j* (aa-AMP-enzyme complex) Akiil! Sm-Vl 

aminoacyl- (j-* ^k* I >-^->1 -^!a in dyi (_pal—<^.Vl A_£^p. a_jLmJI 
eli fUsjj k( mRNA + ribosome complex) kij J) sRNA 
(_>i>l—oi-Vl oh d-®' j^'j mRNA s- 1 -^j* Cy* a jij-aVl 

diLj ja j$]1 j! j j’lj.t.u 11 d-'ol*-!! (JaAlj ^jjjj^JI o* Aj.ijl.ii aIuiLj jjjjSll Ajlj^Vl 

^jllj I CjUVI CjIajaa ji CLjIaua (_JU> Aju^jiJl djUj^aJl j! 4 j- jiUll 

;l^-ai> > l A ill A a OJ^ 3 *■**-! tjjlAj ^jlc. jjjj jl jS^j 

jjjjlui^JI (Jjl_y^ (_ya j» j (Jj jj jl i-JUujjj Si jill di.Jj (jl (JSaJ i'll fiift (jl _ ^ 

^uuU DNA «jiA. (jA eja. i a A& j j lj$lj 
SIjj3l d^-^j RNA _)j jAjljjl > dl d-'jJ' kljj jl (jisj -X 

jl (J a I jiI (^Jbj (_5^ik1 4 jSjjlSjA (ilUfej iRNA (j jNlj QtM.ill A—iLoc- l-i yj 
jl sRNA ily^jjd' d d^' 1 ^jibjluJI d°'-*-l' 

.AjLuJI A_a=>.^)13I (jj 3 - ^A d^l^AjJ lljLo JJJ jll 



^i*‘l .tv l l t**t i 


dll Ijull j 2,4-D J 1t1» jj yiajlaaj ^uj (1) (JSji ^uajJj 

oj-aL fjj-j) jl (A) Cjljjiui_i*jKrill jjjLjSj RNA <j-o XJ jj A^uiJl 

.(B) RNA 


DNA. 



V 


■ 

nucleohistones (K) 


Transcription, 


m-RNA 


DNA dependent , 

synthesis 

by the enzyme ^ 

( RNA Polymerase) s-RNA -*■ 

/ AA-AMP-Enz 


Polysomes 

_it_ 


r-RNA 


Translation. 


A 


t 


AA-S-RNA 


ATP + AA 


AA-AA-AA-AA ^ S-RNA 

(peptide chains) 


RNA x'-^j 2,4-D j_pj ukt^A' <3j1x> :(t) 

Me Ewen& Stehpenson, i>) j RNA J' d*i ^ic- jjjIsL 

.(1979 

dluuijJ yJill dll Yj tail (j«a j ,U,i» j 2,4-D AjXo (jU 4_«lc. Ati,al 

<j ^iuuJl tdiLull ^ ^yie. ojjjlil A ittiilli ^ujli 

(Jj-jji jAj diLiill ^ J L ni a l l jjj.,1 *sSl AjLuLa Ajj^laj dAjjll (JaXJ <j1 

A jladl 4 j,n, ii ll Aij jlaj ^jJc. jjj-J <■ -1 S^all lift j til jl4.ll 

(^J!.tjljj- Kj) < 1 ;4Su t 2,4,5-T (J^*) 4 *11% .a l l dil n.nSVlj 2,4-D dibS^J 

jj-s jjSI diLiilb Ig-kldi <■, taj jl oj-xi S <1u JujiSIjj V djUSjJl oiA jjl Ajjia. ,^1) 
(j^al VI (jlijLiaJl dlljo^a |»a1 C^J t^aJjlill 





LlljljLLU (Y • * 


(La^ISjJ) liLjjjiJl jjiLaa.1 ‘(2,4,5-T ‘ 2,4-D) (ji»LAa.1 (jiiJJ-21J 

•(f' JJ^) ji'LAi.1 J 

RNA SjLj j c_utjij ajI 2,4-D cs-^- ^ JU *'J=^jJ 

A U*i (j_a A-J AAjL-jJI iIiLjS^aII (ji LjaJ A y j L-a£ tA^nL»n ~v]i CjLjLlill A il'i-k all 

jLjsJI CjL3Uj j_jA-> j p jl_Li3! (j jjjj-J' RNA j DNA 

j-jLxj (jl Aj n, li ll A %J J£\ hi •>]! CjIajao ^j1ul4 oaL' j lie Ajl tjJajl J tAnil ijj-kll 

^aill iiAjLi (Ji (j£lj a .»il <nall JjiJI CjIjLu j^a ajJjj DNA S-^j (JS1 RNA 

jjW'i <Jaj«- 4 Ljj (Ji a_Io\jlJ1 AaiiImiajLj-lM tliLjUi (jLs c*11a (j_a j lA-^jLLa]! 

^jc. jjjSj jjjUniJl IjLuIj RNA AiLiiaJ (jl £ jSjj loAiLj RNA J (J^ 

(liL AAjC. (j^a (Jlil 2,4-D J (j«o JS (ji (_£^i.l kllLJjJ »(Jl*a 

(j^i15^" _JA.J^ (JJ-A ■*% 11 111 a (ji £-^5lj IjT-aiJl (ja A_i*ola>_luLa]1 ^ « -ji (jjjiujl^JI 

mi -»It ilili jut jjjLa (j«~> -> 1 A_alj iDNA iNj" 111 A <S j ?" 1 1 •'—& £-<o A_ic.\iL j-li^Jl 

j] (Jx-LiilLl (jlJjjjll jj-lci l JjLula LAAj^j ill lllLj j A j v. .■ ^ jV! 

lllLjjJS^>g-ll jl Lill i JU (jl £-j-jsl j RNA-DNA A_jloC- J-juiJIi 

IajlIj o'jilLj (Jjtltn .all j J-aLJI £-a Vjl 

CiJIjLaj tL»-s (jlillVI jl RNA j_j-a2_$J (jlc - jtuuil AjLoC. 

A_jl L_ij^yL-aj1 L^J ‘A^jJal j _jAC diliill illJ-aj AaJl lA4 .11C. 2,4-D (jAJ Aa^UJI 
V 2,4-D uM %1l j ^•> all A-Lila-<a Ajc. (jSjJlj . IJIaH Aj^^I <i*J All ^ya ^kC.^3Ll 
l- 1 *j U 2,4-D 0^ <all U^J (jlc. l a J X J 1ia>j Aj-Jl wjV1 jjjj 

(jl i*i J^. (Jim-lSVI ^-a A il ,*, jj ^ Ajli (jlliJ AiLila'yijj /"A till ^■y.oij jl 

Ai A_ii LaS tAjjj-i^iJ Aj3 ^LxaII jjS-aJ V A^ajV' jl Lltbi]l b!)Li. ^3 2,4-D JA^JA 

jjj_£jj l^kla » 1 j_oj Inl *J 1 <ail AW&I jl U5UJI (_)A~* * ! _j-oJ j i-wj jl 


loo 





(jUc.1 J jLuiJt ft Wilj ^jjSILj ^ <i )\i i^llt L*n AjjjIjj ^ jjaj lij^Aa> 4 jvjlu]I 

k-«JJU j <jt jjV' t-il jjl-l j jut frljjl.'j <^JJJ AS JjJl <_&£ ^ Ji ij £-« j' jjV' 

.LujS-mij j£a-Q t _!*! ■Ol ilj cLadll ^AA j ( 3->3‘ a -’ A Int ^La /|£^oJj jjjLjj 

(jLSijl ^jLat! ^ ~i Aj ^LJaiJI ^-9 4*’t1 %j 4_il yJt i^jYL-sj^V l jjSIj 

iIjj-o ,jJJ (j'JjVlJ ftLaJilj i_iJLaJl) 4 •> .ii ~iVl L yaL^lAj 

Olill 



ljUjLUJ L yu\J^l\ Cjtln* Ajubui 
Aii^luuJl J4P 





!<■>!' dilou« ( Y • • A) jll. 


4^1 ^"n a <tN jjL illtiitill (jljLuiaJl tlaUja* 

4-ajLa -> 

(jj£j jS 4-aLuJI Oljjftiltj t jjjJall ilitla.1 ( _ y Jc. SlLall o^pjLa l^jlj AjamiII 

<iiaj SjS jjj^ i*j duajj (Chronic <^>>) jl ( Acute ® J '^) <2jja 

4ina.1j tJJAoJl 4a Jlla i4c-_^aJl Ojj9 ^Jc. tilli t_ 

i4jj)j*Jl 4 j1Lx t<t ...'■v to_^*C- tjtiliVl U^Jl^ taJJ jjAii) j!j-aJl 4 jaui j\i Calc, 
jt 0 ii \-i 3l ^jC. (jjli^ll i^ill (jc. SjLall 4j_ia jbj 

jxjJI tjp- 

tjLui&l ^^uLiaJl tltliHwa AjfAu i - Y 
djl aaaaJI \i ^-loj djlS^iUI f j!j i," ili-i'i<i 

cj! jjjbli i—JjLaJ l^j3 LaJ Aj-aJyJlj tejla. ilkal'j ieAaJl 4JAi.Jl (jc- ‘ * jl^jlI elja-’u 

4jUill LDjq 4jjlfl}l ■4.Jfl. fi lll 4c._)aJl 4 ^oj 3 ji j .4jj3^joijal!j t4-A^i*,aV to jilaal 
/4»aj^Ul 4 *ij ji <i ^ 4fc^kJl Jai-ujiaj jjSjj xltaJl 4 jauJ 1 (jc. Sjlc. 
ilAjlj-i^. £yn .al1 ^_jAa-dl ^ya ^ 0 ® • <JSl (^ >S U_)j Lj'* 

(jlj t^u -0 1 (jjj ialxJ 4 jauJI jjl j .(<—uljVl *(j1 jjsJl i—ljtakjll 

ijjjiJLj! c5*^ La^ 1C- Jsl jj jSj (JtiJabU 4 *jaal l 4jjLed£]\ ojLiJI 4-UsS 

iljljl jiajl £ja in- BJAjSJl (IjUJ 3] _JJ&i lllLla^i l^jli 

i4_Jlc. ;^A lgl>^p ji t txjj 4_at& dil.Uull 4j<im ^kuilJj .fl^JT ■ /all 

*4jAduJl 4_Jlc. CjI Jjaa]I ^yaj t( ) Y lAa. 4 i.Sni't. La t4jJa4akla t4i-iu.ijla 

itjIjSjlj *2,4-D "4jAiiJ! a U. .'j~ia djl.^tiiall £y>j — ''J ‘ >.1,n%j 

tjjJllLaJaL tjjjjLaAui ;t^-ia3 4 x«jlJ1 4jla9lX Ul Lai — 


_1M 



jjt l** \\ \\\<W L £jL£aJ| lIjIaux Aaau 


^4AiJl i-ua. (jx VfrJJJJJ (jijLlaJl ll)l.lu<i jU Ulfcj .MCPA 

< (jljjVl < Aj^iaJl ilAlnxll ^ajll ^ic. LjljJiall Ajuxillj 

_j 1 Ax-llU AjL^kl^)ll AjalhII A UiiiUjj dll-lAXo < ^jii ll il'vll lljljUJx < I* ilci'v jiH 

A-^^J i— cJIUa (jl i_ejjxxll jjx AiU 

jajll iiUj] Ujj llll jjfl Vi] I Ajax i—UJJJ (jS-oJj ijjLxjyi etaJ Cjl 

< lIijj j]l (JjHa-* < cJ^LaJuiU Ajblill CjI jSjkxJl < AjiUJl iIiIjjjxM ^^JUSl 

< AjjUjjjyi ilAi k x I l jl ^IjaSI < (JLU AliUli ^j^xLuuJl < AjiLail Cilil-kUuflti 

_CjLu^a] 1 < jji.'ll (jja-LuM 


jl tllljLul! (ji^-llx l-k\ (Jxjl »L-k]l Cjl-lUX dlljJC. (jli (JLiliuJl (jx UkjjiSj 

Jc. ^ULJ AxlSJI «jlA j I6.la.lj AaKj AaamJI (jc. ia>,o J«J LllUUjU AJVJlLuI 4iUaJ 
AC-^aJl dljl£ lili <Jj_u_i ^Jc-j ( ajjI-iA jjSVl (_pa^)*j]l ‘-*11• ■■ x jl Aijjla 

AxlSj l jfc /j>a x VIA ^A Ajjx]I LD 50 (” ^ ~ v " Ajxl3l^ Aja. x ill 

^a£ /^xA-a > V • •» A-pLJl ajajxII AjL-aj)l AtjaJI <xjs (jlj i(Waming 


Ijjjb l-uaS^L all Cul£ La li] j t(sLujl /jjjl jla.1 Caution AxISj l^jc. jjxj ^lillj) 
(jli t(Danger a 1 aJIjJI eiA ^a ajc. _jj*j (jjj*ll j^e. 

yjA AjlaJ! aAA ^3 (jj£j (j^xiLJl LgaC- SjjAaail (Jxax jc aAaljll AaISJI 

*Laj ujjjxj ia CjIjau (jli JLa. AjI (jlc-j .Danger 

jl AxK l^jljj*J 1*^1 >A-txll tllUbJl (ji^tlx (Ja->j ^A (jjxiiixxll 

1 jBi^»1« Jaij ^jll 1x1 tAjixSxJl jjc. aJISVI _j 1 AxluJl SjjLoJI jij 

AxauiII a Ii . j "‘ a i ** ^3 i ^ \^ ^ AaIS 





.l^JJAuj l*JJ (jluUJoJl llltjUfA ^J>uft~i \ 


SjIaJI LD 50 <c_)aJ)/ 


a aK \1 


&A 

(mg\kg) 

Anlllvtl 

(mg\kg) 

Ajaitl 

(mg\kg) 

Aj 'Ml 

t jjLiJl jfr 

Ajai Ji Aa^P 

< 0.2 

<200 

< 0 . 

Jt£l 

f'-“- jlai 

I aJL. 

0 . 2-2 

200-2000 

50-500 

4 1 * ul i. n ^ 


}{ AkgijlA 

2-20 



lGy[| tAl*V 

4 U . .jta 

/j^l jli .1 

•Luil 

III Aa 1 xI< 

>20 

> 20000 

>5000 

^ a ifl4. A \ t J . ■■ -^ 

/t>“' jM 

#Luil 

AjJ-iiv u 

IV 


f 1 j/ ^ya j3t lv JS- 1 a' Jjlill ^■' v.0l * 


% jJaiJl ilit A±±a - \ _ Y 

AjAullI CJJA (JA - ^ - ^ _ Y 

j_^aLq CiIjSIjL j\ JlSj*] aJIaHI ojLq\\ ^c- ^j Cj!^jxcJ| 

^3 l 5 _ 5 a>u ^? 4 /jiLoJaaJlj 4 ay Jt ^AsL *SaSyVi jk^ l^J CJjLuII 

^ Hydrothol 191 Aquatho] k Jjj'A' ^ '“jy^ 

La^J cJUlull cjll-aLjj <Gramoxone jjjjja CiljSljlJl 

ji (jjjxlt Ajiljtl ojUaill JjxaM ^A-s."',.'-. Jj jjlj ^tjuaJJ ;4jJUJI Clljjiajll JaiO 
(._ iK~j (jij (Ja*J t <£axutX) aLjaj iAaLUx* ditjlia *<^j3t ^1 j 

<jc. gjUSl (jjS^ll > - it hritt (j) iVniiil 

























jji. OUil£U (jliUiaJl tliloux Apt*! 


4 J 1&1 itjj5b]i i> _r^.t 

j*. ^(Danger- Corrosive) -j^ CjUIS Jtf 

^Jjjj JL 4ui*ajJ A ;-»■1 ■ --j Ji3 A null I ji (jli LjUi-ij t ll>ll (jl jia.1 jl jjjjJl y u^oll 

f jli Ljaj! j t Ol j£_jxll (Jjljj 2jc- A i ml % j tA^kjll ^il j jl tAjsl^ll till p v^*.u»ll 

j Jal^ jl <J^l.ijll ajc- aL^xI! j tliljjsl! *IJj_jIj a_uj jS 

Aj^aliJI iIiIjLjlII (j nil nil (Jxajj .iAl.'^l ^Vl Sjjla-xj JaH>» ji tilljS^xll 
jxiutxll (^j_jill (JaublUj AilaJl O^A J AjLj) (jj^»Jl Alia, J JjVl 

aSU. Jj t^yiUl £^1*11 £x {JsVl (jit At A 1 ^ O Jjlal jt fclxJ (jjjxll 

Aj.-l ■■.■s.U ilijfL*. (^Sj t^jjjc *lxJ .ilajl <J±uJil (Ja^IoII Ajjj^ Aj.ii%H Axux^lxll 

dlljuxtj a£uI ^ (Jj-Wj tA_ulaJ! AjIcjII ‘-»A H ^^aLall A_uj AjjlaJl 

.AJ\£V' tlll^JJjL]! jl A,J4 i.ijl Lift (jx (J*"t JlaJl 

j^iau AxiSl AlxlaJl (jluLiaJl ljIJojx _T-T 
^Luj jjjL V 4 J <H*i ejlx Je Ajj 1 a.xll (jijUxaJl tlll-lnxl AxK 

(^^aloll Ifllx-^j Jill ejiljjtJlj ,(jj>tnil jl t^laJl t^all jjjJa i jC- (jxa^xjll ^)JC- JsujijJx 
g'iljjl a3 Lo lit _)LxJl jl tlnxxll jjjlall (Jlxisd Jl jAuij (jLxj^U Jai J Jt tllaJ 
A ^Kll t 1 aLLJI tllljUJxl! Ajlxi j)xj t.ilaJ1 _JJC- l^LxaL-oixl jl lg5Lxjiut1 jl SjLall 
t'llgwilx Jc. Luajl jjlaJ A xK ^ h J ttlll j£jlj I(J.UUaS^ 

La£ (AjI^jJI jl ^lajl jl A,j 1 ul 1 n<■ iUu'i (jl (jSxj Ijt Jc. AJlj SjLic. ^4 tillj«~- 
{..111 Jl _^JC- l^jjaL-mlxl jl tljiLxn 1 ill lx 1 jl fljjL.ja (jjSj J4 Ijjl 

1 ' il *il j ill ■ -<la. ^.1 ^ Aj.itl r. j *.. ..all 1 jJ A*jHll tlll^JXall (_ga*_J A^ixl ^ T) (J j w 

tjl Ajlj tJklaJl ji (jjxU (Jjax 3 jfiu ejlxl] ^LujjJI ^c. jjc- Jjj^j «Jjc. (JxaJ illljjxjl 





^4^ ill ^ ilalft * 4^ 1i . Wl 1 ^J>|. ^1 -al l 0^ ^■>11 jl (jjjfcll 4 _>ifaa^lj C>1 ^ La 
(J£ (jl La£ >( jjjxl1 £a <IL^. l .mil,!! <.lc> JUajI £a t(j \ ° bA*S 1-lAi. 

^jj o 'l*>'ii ii all (_j-a ^ISJ A_U^v*l >*ll AjLo^II Cj1_jJj (_)<*>' ^ t >>" dlUljJl CjIL^oLq 

.Ajull ^Jjljla jl 

iLiijl 4 _a]£ "■ <a!u jl ^ oK (Ja^J V J *ll i* % V Ol Aliij 

4ilj «(_ patoj A s^- 4 * ^ <jl ^jic. ‘Caution 

_ jlaJl jf (jjJxll Aj*jLaaJt t* n*k ija Jjla jjjIj Cj 13 ji L$J ^jiul 


> S 4 L..,ijIuLisJ! ‘** *' aAxoI 3 


4 jK 1 ^a. ^>1 a -J/'i. < l* il >i\.o 

Jl£i /^Lij A-*K Jaslj ujI^xq 

(.UJI (—VI 

^ jIajII fAiYI 

? UJl ^ 

4^ jIajII ^Vl 

^viiu 

Jt - sJbVl 


^S'jSI 

l..K ; i 

^j] jjiui i {JiijLj 

MjSjII JajS 

IIJ*51 

jji 


2,4-DB 

t * • jj<^£ jJ4J 

+ jjSSVjjj-o -(_>iil 

■ u 

2,4-DB 

Y • ♦ till jjjj^jj 

< ** M ■ ul \ 

DF o?^ 

+ 

2,4-D + 4*^P 

(^yiSLa jjj jLa^n 

+ JifliljlAjl 


o*>& 

UjS 


1 ll< 

+ JWjlS (^!j3 
•iJl ji j jK 

OjjjiijS 

+ - -ijJ oAh> 

uaJ'j 3 ' 

CajV jj^SU 

2,4-D + 

Jjb jj£ 


Jj? 

Jjjobj^U 

2E 

-|- 

(juljU 

<>>' JfeHJ 15 «/> 

A3 


WDG 

ot jSI jb 

jj*i5_jal ja. 


nr 




Jjfr L ' ^ 4 u. c 


dlUxu ^i'l.-y. 


+ >lAjj )L»j' 

J^'jM 

jtn2jV 

MCPA 

(>-') MCPA 


kilj! Ciji 


Cij-dl jj 


(JjjLal jJ 

ja&jW 

DG 

j)jj£LiA j4 


CiljSjb 

D -jtfjjJj ‘A) 1 juj 

(jjjLo Ui£l 

j^jj 


(jj£L« idSiijj 


jjl Jo** 

+ U.IV+2,4-D 







JljjJu] 

J>jj^ 

J^SVl 

jjSil 

utO’jj' + uj jbu 


(i>>') 2,4-D 

<^ u 

MCPA 

c 1 -) MCPA 
(0“Vl 

(jolLua^jj 

^ ] X l\a 

2,4-D + OtO 1 J 3 ' 


/uJ) jjjliTljl 

(HFP) uVb>- 

+ jt>s jjJiiwI 

ujj'j" 

fjA 




(L) jbJi 

+ (ji“bk) 2,4-D 

o» 

IVA JjJjj 


(jiuLui^Jt Aj \\ jM 4^4mJ| -f 

1IIN \ 1 i** l l ^IIa] 4 1*1 I iti ^1-» 1 ^ *\ \ ^JC» ^ ^ ^ * > Wj < 

jjl «•'A'. „ Jl ^lc- ^l jL aJIaJI ojlA yjij tAj^laslI obvll jj dlLaubU AjauJU aSLuLJI 
Cjbbdl (Ja^J ^.'Jl (jliLitaJl i^jliLLo jj<aj tA ».olv Ajlic. ^_yja_yd\ IjlA ^JjJ 

^ya AJlx9 ejLa ( jAc- j'~* ' till) Aj^1oa]I ol j'O l jl i^lLajmbU ^Llu Sjbc. l^J 
jb) jj^SjxljSk. t((JJSJJjl* Jj*. t jjKbjJJJ * 

»' ojbc. fj■" *■’ (jlib-ibJl CjIau _« (JLibbj t."i\a u-»b jjJojuj .(CjI jSbb) Ojljjj 





(jiiLiaJl tliltol (Y • * A) -j" 


-^Jt£>j'u\\J13 jjjill Lllljiuil CjLjS Jrt» l (Jxttt'l ^A J jiiH a.iibu 

jjc- .ibuj (_j<a ■■ -"^1 ^pjkj Kj 4 -c. ^'iTlo OJi£>^yaj jjlyj 

t((Jj!\*ajVlji) (jjiSLaJiUJ lljliu* L$j-aj AjjLall ^jLa-ajlj CjIjA^jI! 

+ ^yJ l laJ l\n ^ (_>Jj Cjj^ujjjj i^jjltjjjla ^ 5 !^jLo <(p^'.jjj^'ij)) (j 

.MCPA CjI^jjiIj 1 (ujj^LuS^jLs + i_jj9l jjjJs) u^“jjjli ‘(j£>^U^ 

CjULlJI (_j<a ■ ^-> 1J ^jl L^_loj Cjljjxal! ^tiJLiA j 

LujSj uliLa-kuV 1 sIaj AjajjJI l-» 1 "S '"J ‘.'" **• Ia~a. ^Lui Aj! ^ylc. 5Jlj jjjaj SjLic. LgJ 

Cjljbc. (JjiZkJ <1 'I lu CASi-oLa (_pa*J (Aj3j^JI elbialt lLij^jIj 1r- S^jS]1 Jj-aij 

t(jjjLaJ*Aj tjjj jl_pVl < _yic- llll aAlall <j^al_a. j <j3 oLloH-J Aiixla 

£ j (Jt jjlSVI t 1 *ij 4 il j*nz' i l’iiuI irt j'U 

(Jill 4-L) jiaJ .Ai l a l 1 (JjljUJ »lA.J.1iLfll] jjJaJ l^jUL^iLa CjliUjJI pL&utlj 4 _aj15 

_4_jS j^Jl aLuJi l_»■%* ji 

kiiJjJjJ (3^-^ JjAlaJ Ojljc. lfl°-«nLa J-'-j (jijLia. I—>1 \j\a\ <I1 o! Y i ^ JjJ=k 


f Ul ^vi 


fUt ^-vi 


tjj ji jj! + jjKjjj-J 

LAljjbajS tQjL^ 

2,4-D 

(^U)u«f 2 , 4 -D 

(jjjjb + JjiJiLsj^jj 

Ji jA 

Oij'J 3 * 

OiJjh 

(jjjUjj + jjtu'J 3 ' 

Y Y-jjJ Sjfi 

(Jjj IjabLjiSj jjl 

jjJ 

Jjjl jUjI + JJjlLjLj 

g.ijnjV 

4-iSjj 

Jjijb 

+-j_>iil 

+ 02 j* 

jlulSJ 

UJJ 1 ^ 

jj1_^LuiU 

j’ujl jli + l.uKo 

jUm^jU 

+ QjjjiLknjSjj 

Uij'J 5 ' 

J j_jiOujb 

jjiSVl 

(jl jj. jJ^ la 

+jjKVjJx* - 0 “' 

Utij'jj' 

t** 1 >V CJAxiLU 

i* - • 









ft ^ ^ CAuliU | CjliXlLl ^4y[ 


UKp 


+jjJSVjiu* -(jiil 

oajjfcyj 3 ^ 

i/j'-Alw 

(#*-l>*' uA*<^ tj 

>£lj] Cujl 

jjjjl jjl +xJiU“£_j-«j^ 

O'j'j 3 ’ + 

till jjKjjS 

tlliiygl jU 

+ jjlSVjii* -(jut 



0i3»^* 


2,4-D + 

^(jSL 

+ UJJJ^J ■ - ' 

JWJ-AAjA* 


olP^ 


L-iip 



uyn 

L**M. J \\% 


JjjjjjliLufijjjl 

0“JsP l J 

j jlS j*n i,! 


OijjaJ^ 


Uij' J>^ + 

jO&\ 

+jjKVjiui -^l 

i~i ,.jtjW 



ci<Ljr^o 

2,4-D + us j'Jjl 

(ja, 



j) aii i 

Jjjj .jJu, 

jjKVjJa- 


jj jVnalj >» 


Ciuiirtjjla 

ciLjl 

+ 


+ jj5£Vjj#<« 

LliL^jijl> + (jj jt jji 

Cj^XuiSI 

+ UJ 

+ t J J ) 

OJj'j 3 ' 

ATZ 

+ 04 j* J*' + 

li jtilv 

jiUlmLa^Ls 

jjl JOJ 



Olj tluj jji 

+ OJ 

jjjjjjJjiiuil 

f J.A" 

(jttjl jjl + jjKjiuJ 

Jj» 



+ if* -j**I oA^ 

Oijj Si 

tlljV jJJiSLa 

^jlSjjn* J 

L_JjJ 


o^j jU 

2,4-D + ft jjK* 

U^JJ= 


1jlu£l 

r'j^ 

K ujJjj 3 

jJ! jhjjjK 

WDG 

2,4-D + f' jjfca 

RTU u^jjj 

Jj-uLcj^j 

jjjiSIjUjIa 


JsLp^J 31 * 

JjlSVl 

jjiil 




jjajUiaJl lLiI-Xu* * • A) 


4jy2jJl AjjIII dliuKl (jiuLlxIl dlXfxa Aj a mi - i 

(jluUjLaJ! dill, u* ' fl '«J 4 t." ll, j'llvafijl l_lJc.I (jl cJjjjia)! (j-a 

L$J ^"'Vi 4j-v V 4 a iUM 4_L<Aj«^a3l 4 aU'ij’ l /yj Lu^ji 4jjl3! ^Jl j ■ .-> • 
oJuiall 4-jjjiiJl <LJLjV' ^ LuIa IjjJ ^j31 4jjsJI dAjjl£Jl (j* Ia jjc. j LjjjjSJI 

eiA j»Xjj ^jjn Lgjl jl dll jjlSJI oXA (Jj3 j JaJ_UJ tilJj XSj .AjjjIIj Sjjlxll 

4_jjjILj 4jjIiJI dj\_jjl£JI Uj j: d j L* LUc. j djLS^o ^J] djLjljA^]! 

(jl (Jj3 dlSjJI (J>1».J ii.lj ii l^jlj t4_aUJ! jl 4jC-lj^ll dlLpLaJ&3l (J*JU 

(jli 4^olc. 4 i^.i j <(Vj£Ld) Lag-phase jj-«£31 ®*—1 -$js iil3ij IgLldj 

_ds^)*j Xic- 4_5jai3t 4_j^)Sll djl—ijlS (J_c.laj jl AjL^.^VI JaL-dl ^ . >i jj (A) 

4j^*-i-o (j-» tilljj 4^oSln.xiVl 4_3adjVl jl ll^ail (j>o IAjjC j 4jC-1j^ 11 dlUjLajSll 

4_jjjJLj 4_Sj3l3l 4~~.il i'll fill (j^c 4 'inn Ij-jl ^^Jc. 4_oLuJl dAjjLoj£13 ^jjljJI jjiii 

(_JX4 (JjLi. (j^a jvLi 4 jj„i-w 31 dlLJ-aaJl (j-o (jli Idajlj il^_! ^^H3l 4 *1 X , >.1 
(_}_LkJ (JULoll (Jjj _mj (^-Ic- L^Xaj t4 ~ij« ^ 4 j J Ui J i Lg La (_JS l __ J jJl dlljjl£Jl (j-a 4 a3~ -> <i j 
•Xsxa (^1 (jl ^l^jiJ ^-Sc. (J jl q 3~* iilLiA (j}-9 1x3J .A.JH jjLti 4 j 1 Jl 4 jXl-o_j 

j j3-rl ^Jl j-1 ^4 j»jiU 1I dlVls-all jl^ ^jA-aj^Jl (j<jj£S?l djVXuAJLi 

X^Vl i^jj^)daJl (j_« 4_jli ii3Ji <4^al» 31 C, i'll. JijJl oXA (_}Ju ^-3 

tBjUjaJl dll^)JjLjJ3 dlljjij^aS 1 fljlr- i Lajg. jU 4jj5l3l 4 X 1 I Vll£.H (j^o ‘dxalX dllc. J^a>4 
dAJJ4j3l i^UiJ l-vl’i (jl (jS-oJ (^jJl 44J4 hui iVl jl dlljlaall (j-aj 

jjXsj L‘i»3l1 (^-J3I 4_xaAVl . l £ _jj3jLuJl (Jlaullj tdi jlill 4 j1*c. 4(jj^.j^)!ujl] 

;^J] 4jjj31j 4iil3l diljjlSJl cLaJ dilXifall l^'iltl (jl (jS^u 4 ^LljJ 1 djljxillll 
.SjLiaJl jl 4 asU11 ^1 jjj 4jjj]1j 4iil]l diLulSJl JoLij ^ (JillS djI.UuJl (jl — ^ 



>■ -i ^ n l ^ \ 1 4 u.a 



CjS 4j_pllj 4jaJl Cj\ 'i'l^li Ic- 4-aL^l) jl^a31 _^jjIj ■('^) i-)^"^ 1 


A 



4-l£.!j^]l . " '1 \W -r, '^U ^y-,^a "'ll -iV- 4iIJI 4_l^pll L* il nl *S-' 4 i l -V "' , ■ A f I JaLcjl (J£ji 





(jliUiail (X « • A) ^lujl! 


i_Jj^ 4-rtl^U £- A *i1 i'i'I 2-iJa i-liliAtaJl f_yn * I t*J j *y ■» 4_j3\jc 3 jji _X 
Jixuili 4_alJU±J >*,-k.il 

JJ- -*» •*■ ■"^j (JjLjlM (Jj■ —-£ "H 41.0 all SjjaJI ~| ~i->J 4 j_jj 1| jjXail 4-aljIuJ (j! -V 

.^1 


.AjjjII an .all Aj1c.U 3 L jiL m l q jSj (ji (jS-oj - £ 

vlil Vil^ll ^ulii jl 1*1 A 'll AjjjII l-'I VK jjlc. CjI '._n.aH jjjIjj aliLul^pll (j! _© 

alil-In-all jjjLj jl 4liliSJ (jl (jlLaj JaloII ^Jc. 4jj1Hj ^SjsJI 

alAjLiill ^jc. 

AjI&LSII! uuijj <Uiac- ^k. jjjIjJI _ X _ t 

cUjj Rhizobium spp 0 s - >> Lajj>1 

Ijjj _4_pljtll 4 jSaJl cIjVajlxJLi £."'1 '_n-aH al^aaml -lie. jgJnk JajjS 1 *' Y 4il \^L. 
£yjt 4_ie- ^^jLiill sLaJi _^j£l (jj^J La 4-j]^ jJji-J \ <^-iA (jL£ La 

£jo till jj» 1VL Ljia, ^Sc- ^ j-Ol Oj C.\\\\i (jli ^alc. 4 jl-&jj LjjjSjII 

(.Jilfull 1 g ^laI ^j-aj 1»«H ^_3 (JilfLill _)y ^ 1 O'® S-iC- ii.L at.il.ull j^i«J 

4 ^ Ij^ jiVsjH aljLijl iaj i * n-a £ *j. ill LaS AjljiJl alAjbjllj jjjJ 


OjaH_j j'" Lj^jjjSJI J_ d 1 j£jj i a4_! 4_,aJ)^Ul 4 jj» s\ atil j_jc. j 4jj,>> «ll 

4.-j nil I (*_ij_^lal! jjl a-jjjjtAll jj-aj ,(_5 ^a 1) O - ® l^- n.n i j Ajijv jjlii]' 

LjjjLj j AjLic. (jli 4', ,il i ^ CjjVS La I j] (Jjl*Ji aliLilL 4 Uj-. ^11 

JJ-L y_S jjj lati Ljjj jjjl! ;(jl I* 1 ' J-V (J_jI*J1j LjjjjSjII ajjjLa 4_S^L*il ^-Jc- l_L5jjj 
J t jji-V ^j^Ul Qj’lia.jjlii]! jj) ^,-L ^4 nl nil LO^Jl (J-ikL LjjjjSJI^ Xij jjjSJI 
4-t.ol.-01 c ' J L yjSyi yplt Lja.jl LaS iLjj^ol ^Jj 



(jljLlaJl CjIaiu 4j«»i 


JjUII iaJ tiilxaljijlaJl£ A^iul jAaLa^l IaJjaSM (J-jJ - *''! ,^JjVl CjljlxiAj 
^ j p AjLULj A J jl ■ aa aII j (JjJA-lll 4 aj^U! AjJjJjSk]! jA\ I/\<'I ^ya A%l*l>‘iLa 

^ jjjjjjll tjJjSj jSI JA yfjj Ajjlc.jll ^ jaJl <jjjJ=> (jc- Cjj jVI Cnm jj Jslij < 

l!La j JJ»J ^Jl 1 J'J^VI |» A >1 ^ Via: trilji Ij t(J_jL*Jl ClLliSl 


_i a».3b 4_jj jlj_-3.l 1 (jLi <j v-i.1 A j.l_3 5 

AjlEH j V ^ .lluJlj (JaaJ JIja]I sA& jjj bJLs. j t^ljl yjjU ^ju iiSjjAjA -ULu (_JAjA£-j 
; (jLa 'mi.Hi lIiLj 4JlLiii *.* 1 j.-^ j^o L-cl L^Lai) ildj 

wt\_jj^g£j'yi (Ji ^.Ic. (J ■° »~ jlj-all »A-&j ?-3 -£jTU tM <^ C- l5S'~*' 

£J ».-•■ j^3i IaA (Jjjs. Cjjj^. 1 ^1 Cibul jA^I jAi »} LlijLii JiSj 1 yji.rxj jV.nl jji 
jjjS-j E-'j jjjlLiji *,0 jjju ^jj^o As ji 1 i > *i ia l l djl ~ijj a q djlAilxJl jyas_) jl 

A.S^taJ'u A-la 1 i j.nl' 4jjj-w 1' L-Adlaxll ^ja (ji (J-xil-' AS jjjl3ll Ia& jl j ^jj\_llj]LlJl L? S II 

<ju Laja 

djjUll *U1 ac ^le- jjjEII -Y-i 

jl CjJjlu Llj jaVI SAlxSL jai' 1 4_a j^j| AlUall tJ lc. djjEll LjjjjSj <Jj-=UsJ 

A^a l£. jj i jjjjfll] j V^-. jjJjSl' V 1 I ^^'-1 | a-~ l A "l > t *' 1 ^ j (i^jIjIL' dl_' jV. I 

flj ^5-SjVl ( ( ^ c- p4J Llijljill 4 _Aac. ji i_ijj»All (j-oj aJaij j^uj 

^lIi! jjj J] ilyjjjill (JjaJ L^jS AjjlUlj tCjjjiij yjl LujaVI eAxuSI L^jS 

2NH 3 + 3 O 2 _ 2HN0 2 + 2H 2 0 + Energy 

2HN0 2 + 0 2 - 2HN03 + Energy 

^plc. {Ji-aaxj 4jj|jA AjSjjjjJjI Ljjj'^l tjjUjxijjjjjjll LijjjSj jx 

^ CjIaiiaII lIjIjJjIj] J4jS ^Laja] ( i? 3aC.i ASj .#AxuSSfl AjIaT- (jx AxjiUI AsUall 



(jliliajt lllliUA (Y « * A) ^iu j]l 


u nt Ajc-Ij jll AjaAjll (ja uj jjjJt fjM.i AJ CLil jjj IujaVI o'^tt 

ilujlul! ^&lj5 (jSJj iVjjjaSM (jc. Ajjlll £y» ■* *>_ ) (j^y ujI jjill jjl 

A»«lxii llluu! l»ljjjjjj]1 (jV J ' fl kj »*' UJJJJjjll t~~jl I.Xj/i jjj i > n-v 1 _J j£, yt, JJC. 
1^ w->» j (jjSjl SjJja Ajjjlj]l ilil ijaSM £a (Jc.Isjj Ail *a ejj^ia CiaJ l$j £]j JLi£ 

jaJ AamiI loll Ajjdll t-jjjla ^9 U >* Vi ujjtj]! AjLoC- ( ' Ljaj! j la 

ii.jj (jl (jS^j (\jjjaSM .1».1JJ toJU=>. Ajj$j tAjjlaj iAjjlaiL diilc-Ujj 

jij uljjljll LjjjSj ^ ilAv;,i.cJl jjjLj OP- S-ij-ic. iIjLoit^p CyjaJj iAjjjII Ajji^aJ 

j5j£ Propanil lJajWjjj W^*j <ji &aa (jiaxj ujjjS 


UjV. ~b i.AJ IgJ jjLbk -LlLUJ UJJuJJ J5 Luj Cjjlbll UjjjSj gjic. a ~~ .:JJ Aa.jiJ 

\jjj21j (jli AjJk.Li C}*J iSjliuoJI AjUaJI (jjjiajJl 

° (^jIuia ojc. jjjLji jjjKII CjLi£ja (jiMj AluJLj-kujj ^jj Nitrosomonas 

Ajjill yi ,ia1 jjjV (j\i A-olc .j i(jjjLall yi ja. 

fhv^yi o.uio ^j**i i*-v tt uj|„,u u _o 

L$iU AjjJI _ji ^jt .i '.yt ftLaj ujIajja (J^an. l 1 * j' ■ '— Jl ujl JJjlbU (jlaj 

SjjLc jl ojjhvA i^jIajjaS (EPA) A.j^j_>A^ f 1 AjjjI! AjLuv A.uA -j -iiSj3 Ixjj i, a'luVi 

(Jj 9 jj-A JaJ3 l^aljiuLuilj ^JJ ^Aj t ^ ^1.^-yl.uVl 





(—iLiml jl jjjln-aj ^-j.nVI SjuLJl JM .*«Jl CliliiXa [( ^ (Jj^> 


Jjill j\ cjlfwl 

\ 

| 

OLJ iVuaVI 

C.VXali 

■tjjall 

(jl MinnVl «* li.il ji jlai 

JSli 


j UiJ^ J'-^' 

JS1> 

jjisv i 

^JJ' Juia.1 

J£3l 

Jjjiui 

| jJjJ 1 ,XUmJ JJU^J <■ .IAailo 

JS3I 

lillijjj jll (_WSMii. 


JSU 

Oij'jj' 

4 m iy^\ ^Ic- 14 \ -v^ 1 ©^2 

J&1> 

IJJjuLlj 

4ujLJ| CjUSSUj d!La-MibU ^Uii 

n* .1i;*\ *ll 

^ALuWJi 

JL13 

JiLjjjKj'j 

l.Uhuj 

JS3I 

/JjiLi* - c_j <»s cJ£jb 

4 t^jUVumVlj ^sujj 

JSJI 


<IjLu l*Vllja. 4 4-ULl* 

(JS1I 

^A>W 

j \ •,^“. r a11 cIAjLuIIj (Jj* ^**- 

Jtfi 

r*jj& 

u i VIj ^Luj 


UsjW^ 

jS^i 



(jjjjLuiaJl (Jj)juxa CLAjj 

+• 





jjiiLiaJl CjI-Som ( Y • •A) ( jSia jjl 


(jliLitaJl CiIJuaa CiIjj 

AaAAA _ \ 

Lij A 1 aI£ Ajjlii] AIAaIIj AIaL^a)! j^Li. jA Aj jlSI ^g\\ (J*M Yi-s. 1 l i.^jI aiij J. 

(JjSj Ac-ljjll L . 1 ° l ~- ^^ l-.. .ill (_ytj^Li Aj^pil ALUaII iAc- 1 jjli (JjS Qalik jl T w L.., 
ivT.iljjyi A*J AIaUaII Aie. jIijM jA t^jijla9 (Jjaajjj AjjjII AjijaJl AIaLiaII iCjlijy 1 
(Jj5 JajaHj ALUaII ^It> ~i .Yfljxjj ,Ajj 5]I ^Jfcu Aie- AjjjII AjjaIL a1aI£]1 aLoVjlaII 

jA AjaJaiJl AajJaJI ^ AJJa] 1 jA 1 _'■ Y '^ jj£jj Ajij ^Ac. i.' A i'i^I (Jj9 jl Ac-ljjJI 

A*.jJ L_i3jjJj t(j* i LY-j l jjAj ^ Aj3 AjJ jJJ ^All ^^jI*Al Aa^J i _a. a ill j Aj^pJl 

*1$ U JaIj* 1I jA AjAC. jjIc. AjJjU AjsLasI AiijL tSliiSj AJIaII Ajlcli 


AjjLIAj jA m\) 4 *i Y J a j AjLjA 4 ^ > ^_}ja s 11 .-.U AjjLiajSJIj Aj*_uJL3! I ~ '1C ■ .^1 ' _Y 
AjUj jaJ Aa=J1 ilAjjl£Jl ^lAkouil 4j j^m jl AjjjII AjjLiajS j tJjA. ~Y1 

AaA4_j 

SaIaJI AjuaJj l^jj Ajjiajll A-Luijj Igjljjj I^aIjSj l^C. jj tlua jA AjjjJI Cjli-aa _ Y 
^lj AiL^JI i1jIaua]1 4 jVA i ^ Ir jjjj (_)a1j*J1 oAA (JSj ( 4 . j| j\1l ^3 jj Ajjj-iajcll 

AjjjJI 

jLa.il Ajjjlaj Ajs.jA ^3j Lk jjA^ jLae.1 L CjljLjJl ji ‘*'j^ CjI/Y1 £-jj -V 

AjjaU jAaL-fa~U>VI ^£aj (J jAaJI LjX- jAij 
» j. j-ili ftA»ij ftjljaJl Cl ll.-v jAj jUaA^/l i-ijO. AjvjA AaoI^j AjjaJl (JaIjjJI - £ 

J 

Sjjfi] AjjjHj jliLLaJl ca1a_ua ^AluiJ jl ‘ ^ j Aili A^aISaJI jlaj A^_i.j jx j 

Persistence AaIj 1 -u>J jl CjLuj ^ °j j 44 JjL«-o Sj^il AJl*i a j AasI^ 

tAJlaiiJl l^jjjA-a Ajjj]I ^ ♦ AJXalt OIL ja. 1 ^j 3 ftjlill <JjL AjXa]' 



AjjSII ^ (jliUlaJl t'il \\y CAjj 


^bl! (*<1 j jnllll !^yt jjjSIl jjJ) Juxall jl 4ildaJ .lie. <ji 

(£JjdiL) did j^Jl #jjk (*n>l diijll JJJ-aJ dlLiljaJt #1 a 4-Jc.li jjx Jlij 

<j4 Degradation, j' ^ ji 

‘ -ijSjj (J _ll 4 Ij*- - ' ji ^jLiill l_li£jj]1 jjjxj 4_adij (Jl*ill 4 U ■*. '* Sjj jjj 

S.V.KJ dltjuxoll jjx j idAjjll tiljLt jitljj jjc. Ai w 

t^yjl jajVi! ^1 4_±aJl i-'l ViKU (J_*ij J iVill L^haI (J_«ljc. 

i j—iajjjl jl (JjjuaJlII tCll jj^a-3l ^t3a_ui 1c. ^aL-a^ajVi 

CjIajj-oII ( a ti>*ij .(‘Jjlji) ^Lja_aJl Jj3 (Jj,i <->1 *v,a 11 ^saLk^aixil j * \j> >.11 

till jJ L*jj 1 Aj.aflJ (jiaJj iA 1 I 111 1 a}\ dll jjSjjHj C j-a.'l'tlxtl l-o 1 jl l^lol^Lul Sjj 3 (J^la 

o^jW <(JjJ ~lj''V' (J_xa jfl ■*> J-C. l^JLald ml c jb9 (J-2 dl_ull Sjjm 5 dll *1 na -1 

.^lij_)J i^ILj tdjjSljlj (,1-i^Y 4(j^jV<ill 

t(jj jl jjj (J-jLo _£ Y -1 (jj~1 ^ jl^dj dll jSII A l-i ■ njl-a dlb JX« -Y 

.TCA ‘PCP 

tjjj jl^dS/1 J-i. _ui 1 Y - Y ,jj_j l^ialjj_ul ^jl^_Zi dil jSII 4_Jj^]a dib -Y 

.Ual£j^ ((jilsjjj tjjjjLaiu; ‘(jjJJJJ<o Sjjjjlb ((Jjj_^uiSl 
tdllLuijVl (dll JJ-llI (Jia ^Lc. QC. l^lal^Xuil Ijjj dlLull lia. iJjjia dlliJXo - £ 

.^IjjKj uill_u9 (dlljjKll 



CjIAua (X - . A) j]l 


Drift 



Ajj A lam JSS ,jJI ^J jj CjLlLaxll (jjj AOtxll ^lailaij :(^) 
.Ajjdll ^4 jjiiluiaJI fliiilj 



4jjjll (jijLiaJl LlsIjJjja ljIjj 


(jtiLiaJl uilJ^xa lIiLu ^Jc- e jj^aII -Y 

Microbial decomposition AaaJI oUilSJI JsL _ Y _ t 


l 1)1 i'lKU ^Jki LjjjSjIIJ (jaitu LajiuSVIj dlLjj]ai]l 

<j.lij _jL_<a_a j ■"'■»J j^-S S-ijA-jall 4aji-<a.»Jl .il jail Cjljj_j>J 4 aja .'.ll 

(_£.\ xjj ill jl j-all oift (j_« t l -v'j CjIajjaII ‘ijj-s. _^Jj*Jj «CjLjjl£JI oifc 

lIiLjS^o (J UTi \ <i‘nj ;_j laail lijk tliLjSjall fj"'' x j ^jLfijj tLgjle. 

\. ^ ^ < 1 0^ yI I i ** s\ VKH 4—4_3^!iU ^ V^,1 l A a ! i -1*^ 1 Y 'f- 4 i\ Q 4 a, ^ 

eliidl liA 1 Juj tliLulSJl oA4 jIjc. 1 ^ liili tlgjljc. <xiiijj3 

dUij JaUijll .Ijl^ij JO »ll .Ijl^j) 4 -N-jl i 4 jLoc- £• jajJj .jcjjJjILj lAAie. (Jsj 3 ilfijll 
^Lij j^ La' I JaLijl (jjaj^Ul Oi^^J jSjjj ^.' “^Lail fij! jaJl jJ ^3 

-4 j*1*11 A ’ j '. jj 4_9LxJlj S-ijL-Jl jjjal—Lttll ^3 {Jj_lai 3j_3iJ ' »j.V*'..i j liJj 

CjLViI£]I (Jj3 ( _ 5 _S_I 4_1 jjU tllLaSx-o ojj-i-a ^3 XuaW (j_a Aallc. C>l jj£jj 4ildJo] jjj 
CjV^Ljju LuUJ (_j-li- 4jjjia Ojai] lLiI-IauJI oi* 4-aljUjul >}j jj Lea 4.J jjll ^3 4jj3^l 4jaJI 
^3 .1_ua]1 fXJb <C._^ui jjLij jSA ’ij jaJ' bXA (jlc. Sj.lLs tliUjlSJl oi* S.l).lx 

\«a^ A&J (jjUuiXoi jjjjS Vlj bjj&jflj ipH 4 j^j.1j Llajl Iga AJajj 

L-lJ\ -LklI UJ-oilij 1 4~ni ‘(° >°) pH ■' ir - l^-LLiiu L_#J JJJ IjJ £_aj^o (Jjljtla Ja-Ujj 
(Jjl^ 4j>^-i ^ 1 LaAJlj a^ iTl ~k 1-»H j>* nI IjJ 4 , 4,'ljl i 'j aj’. 

Jjjj jjjll 4 ,>. j^^.Tl ^3j clili ^jJajVl lJhJ‘"J 4ijjjjS’V1 j Ljjj£j)l JJxuJJ LaJJJ (°i° iJA 

^^Lc. lJajl-o ^>1 jalLuil Aj*i lIlSjJI jjj-aj ^ (J^xa <_allaaj (jc- 

.Li t!Lujk. nJliljjlSJl eJL^l ^ 4 j1^J1 ^ lIi^aj ^ ij -1 

Ajljjj J ■ *~ 1 jLj V li.' I' A9 LoJJJ l ~ 1 LVj.ba11 oi& 



(jliLiaJl CjI-Ija* (Y • • A) i yLiA jll 


jj-^b L$J a*,>A-> ( ^all IjjVl ^j-a 5jtJj-u CjVXji jjj-U ^ajjj Ajk^Jal j »jj~ —' 1«H 
J-k' La ti jJC- Jyxull 4 jx£ Iajj LoAjc-j t<»wwa1j ojj.«-i) Jlajlt (Ja*-o Aj jj 4j1 aJ' ^3 

f . 1 jJt (JA-h-o <ju Uajj L»4« LlAoJ ^pal i-k'VI ^_! t*J VA^ti oAJk AA.C. Ixjj ^^aLiiJYI 

; ^jluLiaJl CjIAjU* (jiuu ^AA ^3 5 jj5a 3I ll)Lul£]t 4jlal LojSj .^jjjSaaII 

4 iftAH (^J^ia (jx. Ajjjll jj-0 AaS Mx-^UJ aIa jj _ ^ 

Micrococcus \-&}&i «V-*jV' A-jjlajl'j 

Lh* AjUsliall A JIJill <—1 -fl tJ ■* > Aijjjj jjl j jjJftll clllj^laSj 

. V**- 36 - S ^J J* 

^SLjIIjj jjjjUljjli ^a] <AAjL^Jl (JiiiAiHI ]l * •* ^ d)Lijl£jl ^jJJ - Y 

£j 1 jjaJl jjJl A3\_Jay\j 4j jjJajtJ) SaLJI SjSj (Jahjj (Aajla^I d>liaj» 4 a1&13 ^JA 

.till} ^]~y ‘a* !jic. 4j*Aiall 

LjjjJ! i.*.jl»laLa ^1A ^jJj ^Ajj ^11 (J-J j«2l ^Jkl J)-a <JjSa] 1 4_pJl _T 

Cjb^kiJ) o^-ij Pseudomonas '■Xanthomonas *Bacillus A^aVLj 


5^_Jcl_Xo a-c. #!,* Aspergillus *Penicillium J-j- 

(_j_a 4 _uSA)1 A ^«>.U 1* J ~'MC\I oAA tJ *■*«' <Auiti«11 AjwJl j tV^jSLlal 


jjA A_J l—lA~>Jj _A «U #A_A Cjl A Ala j»A_A 



^jAa. ijux ^Ijj <jj511 ^ LijjJ' aiiLsS^. Diuron -^**1 

.deamination j' dealkylation J^V' aJ'j] ajLc. 



AjjjSl J (jSjILiaJl Clljjia CjUj 


Cl-^~^-NH 00 N(CH 3 )2 ■ 
C1 Diuron 


CI-/ _ VnH CONH(CH 3 ) 



a 




Chemical degradation 

Oxidation 3-wSVt Ci!Ac.UuJl (j-* ~i j v- (J 

T J J) A jlr.l5 f-Ut, iS Oilc.Lij]l o^A j ,«LaJl Jia9j JjLaJl (JLaj]lj (JlJ>'^-V'J 

AJiiJ! ji f JU1 (j£. A*-Oj^JI 4j Ja Jl lljli JJ lAjjlc-ls ojLj Jl jl 

Ajjl jAlXJI oAu^Vl l*, A Aar. -LLIj Jl IgJ 4-JjJI t jj-j 
• ^Jj La klAtc-lijll oift AllLal 

J Potassium cyanate CjUU^ J aiJI Jlall <Jkj]l 

. AjJtli Jiajj «Ldl 
<ili3 jjjj Jl AJj-. ~ij Ajjle-liJ dJaij LuLa (jJjA Allo _Y 


Cl 

I 

H3C-C-COOH+ h 2 0 

Cl 

dalapon 


? 

H3C-C-COOH + HC 1 


u. 





? 

H 3 C-C-COONa + H 2 0 
Cl 

dalapon 


Dalapon ojfl* JUall -V 

tf 

H 3 C—c—COOH + HC 1 + NaCl 
Pyruvic acid 


(j-C- (JjJal ^_S nail CjLj£ j-a OljixJ _5 - £ 

kjliujx CjLL j*. f±A ^ Chemical hydrolysis J-Lil! aJLc .o 

£yA i_J {j-a AjJjj A. ^ j5jI 

L«pbJj J 4_jjlill ( ( J_Jt^aj| ^ii A r-^-A-v aM a AA CjIaJ A 4ii 

^3 J Ajc JjjjLoAudl ^a£. ‘ i-^ <_£ jS ^ >,^a.al % li m J (jl^nll 4^ ■,- 

.(Lojj 1 • J) (Y ) pH -tit Cj]jI« ) • ^.jSj ( £ ) pH 


Cl 

N^N 

A A , 

RUN N NHR' 


H,0 


OH 

A 

N N 

A A v 

RHN N NHR' 


(-co 2 ) 


^ /C 

RHN 


NH NH 

It II 


NHR 


1 ? H f , 

RHN-C-N-C-NHR- 


2H ? Q 


^jJnc. (JjJ-al j (Jj tillj (J^c. ^ c'j-ii j ^j\_*ll JJajl] Ci J^L'jl^il jjii- *1 

.ujfA' V* *n I 



(jSjLiaJl CjUj 


Q* 

Cl 


^ch 3 h,o 

COOCH n *■ 

ah 



NH2 + COj + H 2 0 + HOCH 


/ 


CH, 


N 


CH, 


4 jVl AjauJI wiu* -*-» Sesone -V 

j - £,X I aLaa .wStaj ^ill i ^j J £jhs jj^lSjb i^V JJ 4 jj 511 LjLo 


4_LqxJ 1 AjjJc 

Sesone 2 , 4 - dichlorophenoxy ethanol Oration ^ 2 , 4 -D 


i-aili*! slo ijIjluaS di, triphenoxyphosphites ^ -A 

A_j_yill «.>!.■ ^Sflj ^LLdl J.Ulll 4 _Jac. j ^Aill AjJajjc- (jluLiaJl 

. 2 , 4 -D J) wn* 3 ) 



1 POH 

2 



hydrolysis 
in soil 


2 


Cl 



2,4-D 



(jiiliaJl iJjlAfia (Y • » A) 


Adsorption on soil colloids ^ -f-Y 

LA_)1»3 {JJLj ( -»-s l! AsjSjJl J Ajj. >*■*H 4j^p]l CLjIjj^jC. jJ,i^iTi 

(jiUl gfjjui-a ^4jjjJa_*J| JJC.^ 4aliJL<Jl 4j_p]l lIiLjj^jC. J. ^-v Vi j t^|jjj£ial (jC 

tijLjjji]! »MontmoriIlonite ^ Kaolinite 

AjujjJ! j A U r>l i n .a^V' L^J^U ^-LijjLl JaTi^ 4 ^_S /J. 1-v* *H Jlj4 jjl-^- »n 

< _paLa^! A>a O^V. k_il!^laV AaILjo l~ ll 1% it *-_jj=u-u (J<o^Jj l4_jJjtJl AjJjliS]! 

t^ v\a. f^ya 1 ^ i O-IA ^.Vi - l\ 4-j t]-c,:-fc all A jV. .,. V (* '1 i-v H »jiA j 4an l>, 

gliwj l jj,V.*iL*i gjl C-lljjJjlSLll iJi£-S fI^ 4jc».^o3l dju^V- 

lift (jit ,3 IVxj j {J^iLa.pU AjjIaII iTjLjjiilSllj 4-!UJl fti-fc i_s yijj <_£^pJ CJj ijjjI£o 

Base 4jbb2!t jl Ionic exchange 4_iblfill a*.^’^ 

^vo'u-oxj' J? <1uja! (OUj-pbU (J-iLu t ^exchange 

l_3J_a_jj .C-Jl—ui tjj-^2 ' frXa J~y& (Jl—xiH {. j-^V 1 (jV jJJji >* -tll (1}I. V On 

4_ 7 > r i CjLjjjiJ! ^ r .la.L^i ,jJfc ■> juli CjUaj ja. JaLiijl AjL Adsorption 

JjsLiil] 4_-> jlj (gjjJjLfj) .\_nail 'JlxiS'l 1 . ' gn lg-&xu 4 _JLui pi i-.»'j Ljlaaj 

CjlAjfa (j-a ^>-u£ ,^3 (Jl*Jl (jV AilaJsi Lind ^1'JAA^\ (JjUjUj l^jjSill 

U11% )_ya\ >^-><ijyi i _y£^- DeSOiption j'j>xi4yi 4 jl AT - J gijSj (jij'uiaJl 

(JjLliil (ijIJhVI) j»Llai] l a.'la 4_jjl3l (Jjli-a ^ Cj'ojJ^ ((3-^ajl) 

A j i^-lUxll Ail (J j < J^ la!j A_jjili (Jj,,l^.a (jA-J 

4 _j^]a^ll ^_3 J- -L~vl lJ J-aJ^ll (J .Bill C.)\ ,.j\ar- i^UaJSj A j.j,^.all 

4i? IUJb J LT^ lln 5 hk^yc. j CjBljjjl JJ^?- i^a h'Via lj 

^Awixsidi iS1 j_^Jajlj ^Ixuxll 



■ Ajjjll (jluLuiaJl 


(ji tliJj V 1 . ^ J"" i!jI!u jaJ tjjji-a AAIaI' (j-o 2 , Ajj*\ll jj&UJ 

^ui^a (JljJo 1 *'■""< A ij^a yj-iaaj Lu ejl—J^I ^_3 (jLxill l_A jjA yjA j_Jj ■vTi 

(JLiLutSjj &A-C.\ila dil^jjS t5 -ic- A-Axall cliLiij^. (_j!5Liajl (jjiLj AJj <■cJj■ A-c-ljj 

oA'i-a! AjjlaAj A « . ,i j| jjjjL-a A_k. tiJl—jA j ^(jijLi-ak ‘i JJ/i£ LAjaI ^gJaj V *—l_ra-J A lj*' . Ai 
AjL (JJaj ALLLaV, LjljjJpJ A .<-»<it.oll oALJI Ailc-1 £fuJ Ai*i t Aj.Lall ( j-oL*a-aA'}/! 

a_^^aj CjI aj!I JjUIo jj£3 SaLc. (Jj\-»j a£_^J! djUj^aJI 

(jAJ SaLc. ^-LujJI (_ylc- A . i." A'ljJykJl jjje 

A_ia£ Cilliajl La3S (<J>Ji) (J j jj-c A-U-o CjLjj j^. iliLjUill . ^ ^ *i L*Ks 

A^a j A j_^-> -O 'ia.H A -Ac^ll ^kUj.xa! A_Jjjll (Jj) l*t a A , ^ aAa]! (_j_A A-JjLaa 

(j-o A_JjaJ 1 ^-2 jjIi!lljuLaJI (^jIaljaa (_<.aL^a-aAl 

j^Jc. JjJjA J ^ ^ I (j\j ■ ^3-l^.ljJ .A-JJjll ^^j-S AjjjJa*]! BaUI A J > >■■ Tl J Aj jjll 

i' 4 a"'.*’, ^ ijsiA.'i * t(Jl_!Lo]l (Jjl.tu ^ \<~j A_!jj]| ^_3 CjIa juati (j>i t,i iA!_jL-jaj 

_j_aJ j allLuj IPC ^ laA k* U~s AjjiAnIl BaUJIj 1 alAjj jL ^C. allLalj jl£il 

£_i«]l \Al 4 j (j'A-i/^ -k£ • (Ja.xai A-aIaVuJ ■Vic. AaLj Ajjj jjaJjII A-Iaiiok 
^aL^^xAl ' a-uIMj Ajjj Uixjij A jjjjail A_j^lJI AaiaII (jlAJ /» 7-^ T 

A_jljli]l A_a.jA ( ^_xi Tjni *%c. IxjjLu OLl)j\jl jaJ! 4-c jaa.< j^-3 1 CjUia j^. 

jjJJ ji l (] luilC. Ax.^iii tiUiSj A r.j.-. /'ll aAA CjlAAXC a j_a,. A^.jA ^ji iAUa 

iA_jlj ( _^L^a_aA < yi J-aU A_n.jV)j l^j-<aL^a " (JAjl-o ( *—o fj-.Xr. 1 _ 1 ■ ,,1 \T\ [Jo , J 

^^JJaLaII Ajc- AjUjII l* i'j' nr. I 

A ^ -n^l CLiIA j ball i^ya T j \ 1 11 j jjSl A AaS Aj j) irtill oALoJIj Aja.H I a_ll ^->Vi _ ^ 

Jic. 


>Ai 





_^jSl A A'l-^rUo.oti (jLjLiaJI (llljUit ^ya Aj-oS 4 \\\ U)' . i_<1 l~Ti _Y 

.4jLoj!( jV' 

^JS A-ic- ill SjLdL AjjiJlj AauUI ^jJaljVl (J_jJa1 ejii] cl'' ^gjLid -T 

>> 

A-jjjJI CjLjj^^c. Aj-o^aia Cijl£ AJbcil! ‘•“- a 1 . - £ 

Activated AiLj-ia] L$J a_JIj3i a * .it m^l (Jji <->' -»«ll ^jlc- l^jj^la^j 

oUljj lilljj ^ jj-lc- -ijj-dl u.A Carbon 

l^ya j_^aL-oxj"y I LUt'.Vx.’li l/i AiL_oi jjSwaJj tCjLuJ>aJI aift ^ya >»■*■ ^ *11 

CjLjIjli 4_i 3 >» ^i-ll Jaj^»LJl ^_3 A *L .\~kl! AjjfJ*> .i(_j_a]| »j j 

4_Lsl*^a3l yjJal _jVl liUjj 3aaJ3 AlLaxll ^3 jl a ^3 ^ 1 % all 

.1 j,Lall CjUn_^ .1^.1 jj Oj^iaik ^ya ^aUll (Jj- — ^ *1' JJ-iJ I—ll^pL) ^ tfij Laa Jjiftllj 

. L-'jl 1 ^ 1 i ji ■ —■ j LojS jjijLuLiJI (i)j.li. 

Leaching £y* .y.i ■ «b Jj-ui- -f-Y 

jjJc-j taLall A_j_jjJ| ^_S OUu^jaJ Aj-ui 1_)!I 4-fi^j.^JI (JjaaiJL 

_A_jjj 3I y3 AJLoIjlLuj 1 B^-a ie^jij 4_a».jJl t4.1jlr-13 - .'.-V 1 _ (J^uiuril JUiaJI Ajljtj j__yjCui 

lftllaa£ ( aJ-J i^^lS ji jUaaSfl -isjluJ 4 >jVlj AjjiiJl jjJc- (jiiLlaJl d)l.lua AsLaj] Ajc. j 
6±A ^3 AjjjJI jjij (J3 La-a l^ia IjLd) A.Sli^I jjJ] AjjjJI ^ya 

jJjjllj (ji»a3l J^a »-v -il fl^j^ll Ojijl j (JjlijoLa-allj Ailaiall 

A_a.jJ CjI j llil IjXallj i IjlaM A.ja£ Jii ^ jIl^ ^3 ^j jj 

Ajjj]t ^2 fl„1litJ (jLoC-1 jjJ] jlkaVlj alxa (J^ujtj] aIjISJIj Ajuij^aJl Jjjill 

ui CLllJUjll jLji j V 1—an: jji_aJl <JLiaC- CAjLliJl (J_3 L^aa 



(jiiLutaJl 'I ij; * lLiUj 


4_a._p t An all 4jjj)l (_>aLuomJ)} *La._p qa JSj (JJ a JuI Ajull AjLIS 4^._p JliaJD Laj-aC j 
<jjjU AaLja-oll «.Lall A-\jc£> iAjjjJI ^3 frLall Ajjlij 4 x.^uj icLoll ^3 Ajlall (jL)jj 
iU <jyLl5 .1 j W*i ^xujjjll *L«dl An a l l ^jljjA <a.^p 

j ■ a " ^y£- (Jaul&U 4_«jL&a ^ g ^ cLali ^3 i—jjii V ** 

La\j J ‘ L?J “' * ^ AA±aJ 1 Ajljli djVLalil A^JaXall ^3_j L-% Jajiu OV-^Jua I 

2,4-D (JjujJ] IjXall AjLIS ^3 (j, a*ir- IjjA tpjLrfva^U CjIajiaII ^jlAS C_jaJj 
SJ_Jt t* iiji o 1 Lo Ijlj jAjLa^l Igljwif. (J g >a j 111 ^LaJI 

(J-^3 2,4-D La U J (JiUaall (JljjS ^ aAA 

L-aS 'i^ygjjua. « ^] AJuLISj 4_2ljjj 4_ls (JjLflJ 4-^^pJ Lb 1 ** A JjLlls (JjJ IU aLall 

«-Lall LjjLjjj <-?■(j-lc. (Ji-uj! (jJj Lj^jjll LllLjS^a 4 £j^j (Jj-i-uC- A£-^yji 1—iajJJ 

Ujl-LiLall >Lw~i a J (JjJaJj liij (AjjoIL) dlLj j jjljI ^JsLaJ <j 1c .*n\ .^i-ajJ 'Li.J.i (illiSj 
jjJ] jfl .a 1 jA >JI AjLasJla ly Ju ‘it i* -v 11 A -> ^ l. ^ . a l j'ngll (Jia (_Jji r a ti AjLJ^yui 

ta-^' «J] A-Uall til^ ->■ hi ji jjSLaJ <jrwlj jLaC.1 

^ t<~ 1 n«L i~ *'j3^ ^frL-all ^j-k. njl AjjjII ^T,lr>.« j^ya VJjL^JI jjijjJI ' if '•s."' 

_i_tLiaJI j. h lA.-ajj ^L....ll 

Volatilization -®-Y 


c_i^2 ^ jU 4.1 jLiJI 4 .nU j Alkali l" 4 ''J j-. (J j) ~k~ jl%./l]b ' 

Jjc. A % j A£.jjji ^_3 ^U2jL AijLuJl Sjjx-oll CjLSjxII (_paxj 

UjiLaPlI DjJ C*4c- A_llxia (JjLluJI jj^a ^ ^j-a l fri ^ -aJ L«J <^_p 

Aa.^5 i.." llh LolLla AjLoxll oAA ^aj.ij ,jl ^^aJ j (JjLuilt Cjljj 


JiLJl (_)j ~kJJ 1 (JjLaalLj laJAi all #• jaJt AjtJojA 

L^jjSjj cj^LLiV (Jax^a l^lu Lajs (JjI^uII L_iiiajj «jLij J] <2£ 


U1 





V] jjauSM <L15 blAUball JSj ^ jlAJl hi Jallj jj^a. ^jjj uUl>*iH ^ jij 

Sjj^-<»Jl *lj-$Jl gj-S laai i y ^jll ijjcall Aui£ g^Ulbj La jjaaj 4 -^. jl dijliH l^jl 

V] 4-iLy ja. j-a c.'j - *—) jjiall ■* jL.U laij V^jl ^jJc. Sj^lc. SjijVl j _Ajjlill 

Jj-Ji lllJl 0j-i-jV Ami lU-k jj£j .13 ^-ll! fijjLa-all (Jj *■»■ <J| clAjbjj jJaJ 13 I^jI 
ill jjj .^Ll akilj jLllLS (Jj >.<il‘k*ll Ajjaul j iii jj j. A fill 2,4-X) 

^J] AiLiJayb A-JJjll A_J>1aj jjiaLLaJlj ojl jj»JI AjxjI all_j jj SjLt- jj-y'H 


Sil l ~^ J J J~> illl ill jlj cojjL-Lj ll j ^ Jlall ja-ll j jj-Jl (J-9 1 <aISi A \ ull ^ 

(J~' all ^ jLkill JaLmaJI cljl j clillixall ^1 W1 ml (_)• >» »j lil j jj *11 ^ jliill Jaiu^all 
jjLL.ilI 11 a A >iTi (jLnill UjjjIj ^ ^jll Cjt.UbaV jia*! c*JLa j .SjLJl ,jLliall 
A_jjLJl SjjuoJl ^-S A_jjj]l ^Lim (J^Lat. A jlV aill jjJc. <-->H ill SjiaiVl »1 a (Jmj cln-\ 
^jL." II 4_1 jlxll cIiLjj jxll alA jnl»«-> .all Iju Ailill j*M .1 -Jl jjS j (J lail 

.1*3 j^ial AjjjHj I.kk (j^Sijjj _ fUbl) cjlliiall aiA (Jlo ^l.lVunb ^-ah lil tAjjjaJI 
.gL,.ill j x ajifcjVl oii baa ^ic. ^a ial-ibil c—iic. ^ jll ic-lmj La£ cSjiiVl ai& 


14-1 Jill jj-o o JjLblkJl eball ojJail £*a -lJ.Uk.ll ("A *ij ja». j-o j J*i^l jliaJJ cl cl -aj 13 LaS 
Aljjll ^L .a j-a IfljlLja- j>»«j lajj J$ jjjl jiVI jjLo ^jLLj]| JaiimsJ! ALB dil.jlalli 
a « jl jJkJ) j-a AxSJjka cllU jil Ajjjll i*'.lj«* La li] A ■ ol a j lLi9j 11 j-a Sjj3 Ixj 


Photodecomposition 

>_al,> j^. ( jj A_jjjll ^L ... ^ U 1 j *.j i ir . LfSk-lil dillaioll j-a jjSS liil 
j^aL^JLal j-a AjIaJ Laj AjJjjJall d)Lv jail jJjIj ^jJ] LuiLm! bull lift ^^jjj cjua.la 
jjj£j jl jj*uSj jjJ] ^Ijj CjLjjjSCjI] ajbl dilla.)j AjjjJall ASILUj JjjaII dibjjaJ 

.alAj. AjjbajS Jajl jj 

_UY 




jjSiLiaJl CjI-Illo lIAjj 


J f.jjJaJl 4 aL'm ^j-a Ajj^aJ! 4_SUaj1 i£)l.l_nxJl hi .a (_yaaILxjj 

Ol_jj (j^a SjjiLu _JJ£- AjJjiaJ SjLj^I 1*1 Vi 1 J-Sj ■ .1 aVti (jjj 4j«_il'Vl t " 1 ' 7 yt 

L$J iJ-ball CjLjjJy*. L$jj\j] 4_sUa (J-ijj ^ h ,., Lliljj^k.j 

lyrLT.j yc a^jAjjj _J_LLa£ AJulc-Li] oJliSj Tj^ni'i ,.\ila]| AjLaC. jjc. ^lUjj 

(Ja)Ijjji _£jVlj (_JJ_JJ-aV^ ^ c£_j n*l. j\% (J_jl nil 1 j__ya\ _a^.! C A 81 *i . a 

1a 2 <jj3l ^Jr- '■ mI I j| ^jjjLudSl! ^ * ^ • vH (_v' j. ■ -■£ J?^ J?.^.'^ ,s> 

1 $ VlI^q l_l^Ij1I CU*\n^\ £y*j .4jj*** Jljj ^ulbj ^ JJ 4 -^ 

OlJJC- jl CjIJJC. ^A CjIA-UaSI iaja. ; jwajl J. tj *^ 4 _jL 15 (JjSj] 

twh.„ It (jJc. Ifl ,imj fXc.j 4_jjjJIj 1 hK i4.-alh-a QjLix tjjj-lll 4__ajli 

Jjiall (JlVlJ ijJA. JaliJl t_J4C. 


Removal by higher plants Jj 3 o*L-ai«] _v_x 

i'll jXH ola j Sj'-nll i'll (jx Uj-oj tLjjl (Jjwaifcxll LlAjljj r^alLoJ 

Ijjp (_hoUl 1.1A t- 1 '» h Vj tjiajl (J j. — *ll CjUjIaj ^ ^ ^ TjM ^ i ^aij 

.iJJxl) jAlal <^1 jjluLlaJI Ui ^ -Ijlati 5-oljluii (lllljj) 4J lc- JJjljil ^ IjOj£ 

t>Ub (J W*u 4_jjil] Ijjuj LjJ3 <Jtlxall ta _lc. (Jh~i Ju_LoJt dj\.*ij^a. (jli <j jjIjj j 

jl ^jh tl ^jlc- l^jljljj ij^S jL>Jaj V hoi ^ (jiiji .*.-vU 

sIa (j-a j>iij 1 l^llljl j^S ^jball A-a jlLaJl (Jiaola-aJl jjJ <jLij Ijjli .Vtall 

.V lall 4-aljiuil jj-a (JliJ Lax 4jjjl1 jjx 



^ULujL j-m]) j ljI 





jjijUiaJl Ot-ljia (Y • • A) ij *}*jll 


UiL..1 


(j&SL&aJl utA^xa Axl&xt^ jjSlIj ftA^Jl 


ijJA ^ L.«"'1 <jj\£ A_J_jjll i- jLiaj ^Jill (j*‘1 ■* ajl (JjlAjxa V<...(jl i_iau 

«ilI_p3 V jj-ia. Ta*. AL^L j\aj BJJS (JjSj Vl l.v>j (j£]j IjjijLiaJI A v9lfua ^9 2Jjlt-s 
.l^J AjlLiJl A ini ui-k^ (Jji.x>l~L .all ^^Jc. jjjJ ^Ulbj (jj. ■i-v ^11 jL-oa A*_l AjjjII tj5l 
jjLu (jilj t< j j LojSJI A_±xLJl (jja AJbLi (j-alLfr! j_)ujJ * -°l \*i, ..yi jjjj _U.-s.il pj. .-Ij 
aAA (jl i*'j-% .Ajiall Ail >jaj Ju*J A_j_jaJl i—ijj-lall j A_jj5l1 ^ j-j (JJu (J_a1_jiJ1 jjauj 
L>a 1 j jV - -vlall jjj\lj]l jjji L*Uilj fie- <j-«J _>^V jjlS-a (j* ‘ (Jjl j«J1 

jl ^pjj ^-5s1 j - . 1 >’l *k-a ^_ui^a iiill£j *'''•>■■" £3jaJ A i^iIa (jjSj A-alALu^U Aj£^ A_u1^p 

,jJl i _i_)jtj (jl i_ \ % j <A, £-Sl j-aj iLiVLx (^-9 j^jLqjS A-alALu/yb Ljjjj 

AjiIaLJ (jc. SjjjS £^Jj^a lJIUa (jl .Ajlull AjjjHj A-aAA jptjj ,_£Xa 

j-rnll (jiilji-V A ~m..a A_aj& L$ia jjjSJ uM (JiaJl (^_9j AjjJSII ^k (jiiULaJI CiIaj vq 
fULJI jl AUl]1 CjV-i«-a (jjSj jL ^aual AjjlSi j£Lal (^9 (_jyjj\iai1 (jj£u La 1_pLjj _A_alc. 

t A j -fa \ lall CjI uixail J Aj^uIL) A-L^j 11 


Kinetics of Degradation (f-^ AiUa)jjftjUl oUluLS. Y 

jjij eLulj Initial log-period obSjJI oi»j ^ 

A_aiLc- ^J_3 LJlc- j^Jaj (JJaj 1AA _ jjSjjll (j_S :A-XJ V AJ jl Jj£ 

A_Ujll (Jx-lij kljb^JJAuS «->n Ljjl Ali^aLall Cl^ljklVl Jfiaj La Ulc. j t^jojll ^a AjJ>.ia 

* MCPA ‘ 2,4-D lUJ ^1 o_ 11 a j^k3 ^1 oIaxaJIj <tr JjVI 
(J^—jj« dalapon uj —^Vj t dichlorprop vjjjj—1%^ * TCA * DNOC 
j 4 propham ‘ chlorpropham * endathal 




/iI ajij ^LjU ^ \\ if.\ <C 


aJ*. jxi l_uujj ^-jjjJI ^ *j^-ai l^loljU CjLjS^> dl a 1 a JSj .chloridazon 

ch*- uj^ lag-period jj^= cAjS^dl aIU. ^ij dag-phase 

(JLuij-uiIj jjjiij (jl Idle. Lgulllj (jli Jj&JjII T; ■ n\jj Jil ji jjSl LjjS ^A$Jl 

;gjA Aujjdl (Jcliall <Lil j L 4 j Ajj^dl <Jc.Uj CjIjI jSjjjS 

C = Co e ~ kt (1) 

t^jV' jjSj3ll ijf- Co J^J ‘ t (j4 Sji ^xj jjSJjll ^je. C jA«j tlna. 

jll £_» j>jSjj3l ^IjLc. jll JAoll jli AjIc.j ,<-luU3l ^je. k j 

(JjxaU Tu..,I ljl.liJl £a t Oai 

O^ 0 %° * jkjjLSI j-a j t 1/2 _>-®dl v- j S^la jjx. jjjxjUjj 

;^t±k-aj (^) Aklxdlj (half-life)>«l' jl Skdl <■ ii/>j S jla jji <._i£jdl 

11/2 = 0.6932 / k (2) 

Vj (JSli-a-o A_jj^dl (J-tUj ^_3 o\ jvV 

jU All jj-k j i <_$j^-Vl s-d'edAc-U: 11 a j Initial concentration 

A-li_jdl i*'l ^ ji.', V. \ ^ U.a-1 I .' j Aj^a^aHall iAjlallx^a-dl bXJk J ■"«*■ 

.JjUl 

^AA ajVAxo A_jj\ia A_u.lld! a1}xj_jJI aludl i ».»i <jg a.4 Jlj lole. ^■■nj 
(jAadl 11 a jlj jjJjVl Cljil' dljtc-lij C)1 jSlmjS “LLLh j L_UmJj A-S.il CLil 1U4 
A>jll ^3 (.JMl l - Hi uj Ujj aIIiV I Q * a * J AH rtllmli lilll £_A J iAJLoJlLujI Jill jjjiall 

LjjS^C. Ta^. Sjji_jua Audi AuaS jjSj I a VlT- All iaajlj daiuijjll Sjbj 

A jtr- j tJj ^ -> <i (_Ilxa Juidl jjSjal Jjl jl uuj AJli ^^^ikVl cjljjSd] A UidL 



CllAlfo (t • • A) ^'j-j'l 


(jx «jLjc. AjJjII jjl (j^a jILj (j jlaS jl <-»Ajj^>JI <JxUj CjL&IluS jli 

.■I3».<a s .in > nJ 

liUij oisll uViu ^jic. jl jx.j’yi j ^yi lT.A Jjjj LoJJ 

(_kijjjj AjJillj <L)LJl Ajail tljLulSJl JaLlj L ■al’i-kJ Ajli L-iajl J AjIAIII 

tiH-lA J^£j LaJ^)S IjLgJj Aitlall a j A-aHall A^j1a*J 1 ^j_lc iiUj 

A 1-1T. jLa (jIiA A-all £y» (jjjJ A_iU liLL jjlc. j CjI jli^ (JX* ^^udUj (Jc-liJ 

(jiLoll (JAjlaII jLuxVI Aa-S/I £-» < Jajfc ttJI (jljVl AjJ_^oll (Jc-ltU (jc- (Jjjtfl 
i piclaram p'JI vj aSaj k_L-oj jSj .JjVI ajG^i J& ji.V I 
c-umUJI (j WiJ lj .(J^uuJI atrazine JJ j'-h' ‘linuran ujj^j- 3 

:j* power- equation »j*l' <bUJ 

C = ( Co (l n) + (n-1) KT ) 1/ ( 1-n) (3) 


n ‘ yljVl Jh4j3lt Jx- Co ‘ t J-*»a*j jj£Jill (jt C jJ* 3 <-ua 

^_S 4 -bU-all c 1 A ...1 _t*i JM 1 JajljJI (_j_c. k n_]_c-lai\l Aa_jJa!jl! A_£j*ll (j_c. 

C-Aj !-■»■*• .linuran uj^w 3 ‘metriluzin Ju^j^ p-H 3 AjSjIijSJI CiUJ jJI 

A-ulaJj A m 'll •>*■« ^jc. ^OA CjVjlaca h i iIjljS^oll (Jiaxj jli Aj! ^ia CjlJii] 

(two-compartment) && £-A 3 C>*' .A^ikiali Aj Lia ll cJ jS jil' 

la 3^ jU j^£jj _5 j.hi \a $.1 JaJ j 0 j. n ja $.1 J^t jjj ^±*.3^ .1 j j all ji jl'luj jAj 

uj^Lill ^Jl^. jl JaIJ AJSjaJI ^3 A_1 .yllall lIijI jjll (J-laua tA_a.lxsll 3l j-all 

(J Aj l^ JjSjj AaIjaII aJUjJI JjSj Ail I o <ill AjjLojSII e^Loll jli LJlc. J _Ai.Ha jjiJl 
(jJl aJjjkj ^ ~u_i CjUVI AoiaI p^jJl (J. ^ « < 1 (J^a’i (jl (jj# fX jUj iluju (jljVl l^--aIA 



tjM vjIaua <*1jIuAj >Hllj CjUSjUjS 


LjaJ 1 j ^jc. CjVUJI ^ Ji»! J^o <ii Ijoilj jjc <]\_sJ) 

A jl nr. 

jlill uV^ { Jc- oJ aIjsJIj obSjjLS -T 
Concentration and rate of application JjSjjJ) - \ -X 

A^j (jlc. ^Jd4 JJC tJlc (jljVl Ajj_>a 11 (jjlall (Jja-eJl (jli (Jj 9 (jx £Jjal LoS 

duGII (jj$J (jl i -j JjVl Aij^aJl dAjSljjjS £*e 4j1 (j^j .J-l* 

jjlluJlj (jjjjjjUlj ijjjl jSVl <5Uk. jSlj jV I jjS jj 3! ^jc JSluia 

^ jj L»j ejL j £-a Jaill dl’Vj*-« ^aLu j (_jj jLaJa-Jlj 

jjJty V ejlc Lajjj iiJjVt djl jjSjjll Sjbj jic lage phase (jj^ djUS^Ji 
CjbSjJl j iTri-allate <-yl' j ^ ^ uj^' 

^ jib tjj5b ^jVl jjSjjII ujSj Ujj lage-phase uj^ j_^= ^ 

ajbJj jjIjj TCA U^aSlI _jjb £-a <. all^j IjA ^jl (j* 

A i5il iall JjS jjll AjLa ^ Ltl i ua (jj>a£ll _)jb (jjlL: 2,4-D aJI^ i 

( *-a IwIujUjj jjj>a£j1 a jj 9 (jji DNOC AJIa, Lei iAjH*Jl dllc^aJI £<a JjaJ 

aJjVI AJIaJI d)ljjSjjJI Ajla. dlV-i*-« (jl £ Jjil J3j .^jVl 

A-aUl diljjjljlt (jl LaS .AjjuSj <Jcliu]l j-o (j-° -i^c. (^ JJ-iviB A_ajii (jj£j LaJj 
a jfe dj^fJa |j|j ^AjLSjla (jjS^ Ujj j^aj^iyi l-iji*u1l jl AjaJl dlUjl£JI ^jJc. 

Lajj idLSjJl (_paxJ 4il ■ ^all j^c. Aj3Vj«J 1 dlV^«-e.l1 (jli 4(JiaJl ^-9 djljjjllil 

LoJ 3 djL,lj^3l 'j''" ' dl^Jal j .(^’Au Jjfr) ^ m~)l •>"u ^JC. AJj^la djljjfil 

Aj]j| dilt ja. (jLaxluil Aic. (JiaJl ^-9 diljafJt (_pa«J A-aljluiVl AjjliaJ (3^*A2 
X, £ t «,1 (J. i » aj jjjjLajxJI (JLoxluil jjc. jai]l diVJ*-« dilijliil ^-j} V Ajl Jaj 



CjIjllui (Y • • A) ^uajjl 


Ve- ^ Vi i.ua (jj£j ethofumerate VjIau*1 jSVI <Jji*-a ^jl L#S .j\j£a/^£ 

t'm *- ^3 _ jVj£a/^£ ^• - Y , Y (_jjj j-jljZi Ol (J aa~i.n l iic. 4 j] j)j\ clAc-^aJl 

r,n _ ...r (_)-0 (J£ VjjLuUa Ci)l£ <IjV^*-o (jl 

al l (half life) w-L-aj oja t-iuli 4-^1 jj ,jL£a 

(Jl aa j. i il ic. liUjj ^_j±u1 Y* * yjlja. ^jj^jijUl Ijlal_j V A aj ■ all 

^ Y (jjj aUaJl t.-inn,i ejSs Cianjljj ilAc-^aJl 4 JIa. ^3 Lajjj AjIIc CAfc^p. 

j! J=aa 4_jli La jat j . jj j/'jH Ic-jAmiI Y C A tjjjjLiUxuI] tc. _jiu)l 1 » 


.(jLJl ^3 Ifrlal Vi.nl jljjj IgjLaVLnl jUxall JJC (JJaLuII ^3 4j3Ltll 


1 -U..I 1 I 


Soil type £jj-Y-r 

1 tllJjj .LaLoj w .■>»!J ^jjc. jjY.M .Y.-vll ."'1 <LalVi..nl jjlc. 4_i jjll jjjlj 
SjLall (jl La£ t^VjJl VjiaC miljLi.1 ajlc. AjjjILi eJ<V3VI Vj-Jl OUilill <jl 

(jjiL La LaIIc- iVlLjj jSuall JaLai £jl <Vui. jj-iaxj IjJ ,jl £3jjj AjjVanil 

1 1 j) *> Ji* » L»» .. (_jjaL_ia—oV ^jl ^j_a ^C-^)IL-J ,4jj. ^ a II fi-il—alia 4 A_J^pll t—llLc. 

(j-a AjLl^JI j (JiUyi <jj, Joall SjLaJl oVjJj £a t ■ Jajl Jj jj (jajLaaJl 

iJ JJ <JojLali SjLljlt ^jl £ jSl J*9 LjjUwVl oi^Jj 
Aij .AJiill i_),Y*.a ^_a.l j2b LaJj <Ujlj liij <3j^J ‘OJ- x ^ s ~ L ~^' tS“l) 4_jjJxall 

^-» cLll.1 j lall QSUL\ <alv_uilj jj) l»*j LajS <LVa^l&Ia Vll ml^pll 

Monuron ujj^j— 2 , 4 -D ‘ TCA ejl^_ua Valv—J ^ ivsj 


V_uaL31 VjjSlIj VijjiJl Vjlajll Vjjil ^ Laaj-ij Chlorpropham j 

Ac-^jutJ ( I tal^jl 1 Cj'i V ia Lai ^Ajjaiaxll Vjjjll ^jlJ 

V 1 , 1 >j JJ3 i_jj-i.( t jaj <jji >m1l ejLall ^ja ^ILaJt ^jlxaj! CjI j ^ ^Jc-i 



\\ l " 1 1 \ it a A. ^ijjl itJ £jj^£ 


SjLaSI jj-e 4 _jjjJI (jjik-oj jjjUiijJij Fenac «£J4s dl-ijxa dlxS 'U^.j-o a£)Ic 

4_£1aa11j t 3l£<a Y 1 ^_S jjj jL^mJl AjsIll-uuV ^5A_*J^p L ~'_J fl 4 1 <ajjj ,3jj. «ll 
jji -a ^r-j^A. i tA_JjJ (J^atjE- (j<o A^alllaiiVI tjJJ Aj_jL»-e Ai^le- V Aji 3 iVi^ll 
Xi9 ^pJSj p]-J A_i jjl! 4 ^pal t-k 'll £_»o dl Jljlall ^j>il i% 'll #1_ajV (Jj- till—iA 

^ ^ -ul j AjLcjlaII dLjil^p]! dj$-klj Ajjiill (jjs A cl'A. ^ jj\ 

, JAall (JlJtAJ AL-a 4jj2]1 Q^a\ jxJ 


Herbicide adsorption o -aLua - 4j ) -*'-*' 

ALj ^ym 4 jl -ft-v 1] Lo_'J dllXuJl <cl] ,jU (J_l3 jj-o LoS 


A_Lij]! A-jvIl dil .\.il5kl1 a_sIj£ jj! ^j-a ^c-jlLij J^AjjjII <Jj t-**- ^ yi <JI jii,Lj 

£-il ja (j! \-ij .A»JjaJ! {Jj \~ii a jy_3 LgXa jjSl UJ^ A_Jj^)»-il L.,,iV 1 ,j_a t_jjSJ\_j 


Ar-^J,,' J .ijj LaJj n \ jiV 1 j uill jjl_S i A j-v jljj 'll j_jc d^tc-lilll J)i^J .j^l . *** 


dLs-i-iaj A_J_^lll ~-»l ■ "-* a ^' ll_j_a AiL-dl jJjL_l ^ If. dL-J^lll t _ y~* * ; _lA ^)jSi 

£_i<a Ajl jLil .liLa l$-laj dA jjaII Aj»jiUM . .-»* Vyi 

activated charcoal <^4 <»xJ % N Y o asL^U DNOC 

tiLiLall ^uk J LaS .%Y, Y AiLdb endothal Jljj-ijJ j»-ia jjLii ^sJ L*iu i4_jjlll 


(j-o ,Ui a lall dl^jS_p 3 aLjJ^j (jajjAj (j^aSLll J_ l jl^pjA 


^jJc. A-jjpt all AjjjII y9 JjjjdJjjj jaI! jyjjjS^a !-»•».jl ^3j 

AjLdJ lx. Aj^ill DNOC J A-atlluil 3llj j Luiajlj _^jL-aa lLaj 

AJlljL-a Ailill A_«ja]l) k A-ajS ,jjj A Jv\ Aail& ii!U4 jji jii dLal_p dj^ilj 

a1i»x]' Ajj53I <jS (jijl jj!)U oIa^JI BjjSj (Freundlish kvalues 

UjIjjV' J jj^jLajiJI ^yi JSJ L ya\ ~iVl ® J Wj *441 1 OjjS 



l j 'I ^11. • < A) 


<jl JL^j <_$jAl (>»J ,5-lwJl jjL A_JjJI ^ (jjjJbjjJJjJj (jj 

^_a jjjaU-a-iOy! CjljIj £-xi A AJ^Xr. <1 (jjjjjJ . ~nu J (Jlauil Ajj^aii Culjll 

Ajji-x Ajjj 1 A 

aJjul-oII a_j^£]I JlxoLujjISj ^o$Jl oV^u ^ Ltiajl ,W j 

fl-i-A (_^l> AAijj A-al Vi >,ul jl^J)_j l_x& >^~v. A^yi JjLj j i 

A_jl -i^.j CjIjSjxJI Axlo Ajj*-Jl (JJli-Jl yi . 1 ' ’J'^'JJ<ajj_yxJI £-0 ClljS^xJ) 
t J (jl L»a£ _A_<i 1fl> ^jJc- Jjjlj Aj (j£j (Jx^l |X> rt^yi (jSjj ICLlajJ jlill A l». .1 ji 
(^j ^ •> j"' dlliV' tlllXLLo jjA-lJ ( ^>j.xJ LoJJ A U% J jxi£ (jjsdl (jJ-*j» 

A^st-a-xo) Aic. Chloro-S-triazine j-J ^jUII JL^ll s j>-° 

iLi$\jua (jJc. Ajjjl! ^9 AjjjJaxil ftjLolt cLlljJjlj ^jjjUl (jpix^o (_jlt 

Ain «1<ill ^jjSl a jj. U .11 SjLJl (jl_9 Ljd^oC-j i(J_l3 ^y> Aj^ill ^3 JjJxJI is3 

Cj)lX3ua l.-j’il'j) Jjjlj (jJc- (IjLxJjJI (_>xajO djjja.1 j t Ajjjl1 ^9 tljlljU.1] Aj*a1 

A_jji cljljjc- ^ (jj^jillllj (jj ^1A iljV-iau# (jl j JtUl (Ja±oj (jic-J 

(Jjl £—«Q j_yA Jlj (J 9 I iti.jJJ , i _yo\ >xi^Ay\j Aiu IgJ (j£j Aj^xxaaJI oJlLull l^JLo CiL jl 
aJlA (JAxl j>,.i j"' t H ( j_ 4 j At j, U. r_ Ajt_a JSl ^ \r A j j'i-. ^1l t" il 'ij. 11 1 xl . ^ ^ \j 

(j-a AjjLajSll SjLa!l ^xirtj txulj) J (j^Lwa-OVI (jl (JjU ig ±-xa^l*J (jl La£ _jjjljjll 

jilli SjVjj (jl] Lajlj (^JjA Vj 

Soil pH ia.jj -i.r 

SjUII CjLu JS Ij! Lxalij oj_ilLu - ^ j ( >J Jc- A_j_jj 11 A , X J ^ ■> ^9^j jj jj Laj^j 
CjUjLo (j-lc. jl (J^al . n x^yi S^ilix JJC. Ai^iajj p{^ Jl XcHxJ AjjLajSJl 

(jJc- A ■ ^-1 A^k.^p jj!&J jjlc lIuj^I (JjUxl^plI AjJJI AjjaII 




jjiHiaJl CjIauo AoIALAj jfSlI j - 1l i *ifiiitfl 


T,^ i o , £ pf| Xic. Ajjj]I (jo (jjc (^a (jfc£ (jjjLaAuJl Xfol ^AA £• jJ ji kllj^lal 
pH j ■*■*■ j-£l Ac .jutj jjLS jjjtfiA jl LaS . V, • i T,A 4-a.jj Sic Igje. 

Ajjl II I Ajj^C. A > JJ . v , © Ifl l ^ij (JjULoll A_Jjpll (JoX £-« AjjliaJlj 0,0 

£^>3! j A I'm <a _^JC. A-JJJ 1 A AjJa j^-kti ^Sjj (jjjLaAiJl ^.lA CiVajuo (~pj AjjIlo 

Sjbj Xkj tiUj (jo (jAJl ^jlc. J .Ajjjlt pp[ (jbliiJl SlC ^jUl (JlaJl ClV-ix« O-lLj 

clij-aJLw LoXJ SxJj 4_JJJ pH Jl (j-ai £-« ^»iA (Jl»U ^_9 A ajaU 

f-5j dliXc. A_Jjj]l j-o jJC j_j ^,-lc. 4_J j^ll XjC lilij j xiill 

.A jjJJ O j_o 4 iaj<a. A_a.^l l5 _1c- A-iili^o CLiUjUn <i 1 j^J] Lfr3 4_XajoaJl 


pH f-3j -l-jc. LaoI£a1 j i 2,4-D ( J > ^« a i jl fj j_il ClLoil^l Cj j-jJal j 

. ^»° pH Ajc- t^Vjj Jjs XIAO j( 1,0 pH Xic JjjUjjjlLaV'j jjjVJlj 
L-o£ (jJJjl J jl jjAal j^iALO ^»XA Jla-a jjic. A ■ 'I ^s^jl Jjfc Atw ,jJ V j^lj 

j.Aji 4 j_uAjJ 1 A . A ^ ."v V. 4 _i.^jA ililj ji.>- a Xic. A tail l~ 'V '. » -o ^. ~-i a i j| 

Jlj ( 2,4-D cf-i-AAaJ Alio.jHjj . jll AjLo_C- ^—9 ASjUm oil A_SjSJI A_JaJI CjUlASJI 
Cj a j ,A_^ajAaJ] ^5J ,3-lc.l Cjl A A-JjjJl (JXaJ ^XA (Jj-o-s! (jl A^J MCPA 

Jl SaL^J AaoI t(jjjAu) (jo (JSJ ^A^Jl Cjy^ca ^3 #jLj Liajl 

CjVAj-oj pH Jl (jxs Ajjlc- Xa.jJ XAAa. Axol jajj^)JI JJj (jo (joSxll (jlc. j ipH 

.A j« j.'U Aj^j ^ A ^ Xol jjjj_^jl] Aiill 

ill Vajio (_ylc. jjjj (jl j£oJ AjjjII pH (jl AJc- Aik^aj 0jljj3l oAA ^XajJ 
SaLj jj .^Lc- ^IVn.kJ j-jjX JJ 3jx& xil—ajlxo ^ If- -kit JJa c aILjj (jilj 

1 _S JM A j‘ll oil jJaiJl l fA pH A_i. ji AaaoII (^jUl JjlaJl LjijJ (jc. ClLa jl«J! 
A_l jill pH (JaXiJ (jJoLaJl A J—., ,1 jj ^jj^aal) uju jfiiill (Joalmj > J]j ^c AC-UaJ 

jjSl Ajjoll (_>^1 ^-9 Cjl jjiu L ' Cj^-olaJl sAA (Jloj jl jxta AiLwab 




(Y • • A) jll 


L*jj 4jj jUl a'xtt (jjj la jjljJ dlljjj dllj £-aj pH Jl (j* 

'«* (j£^j (JlioJl (J "■ ■■ ^ylc. j t ^jj>»jll aSc- (Jl «)»*iml (J-JaSJj 

j-a (J-^ (^-S V ji]l ej-A (jLaal .ulj dll ji_ui ainJ AiLdal (JiLi j-a 4_ljj3i pH 

4jla-v llj 4 jLa all (IjUjJI 


Soil amendments VP' ^U-o^-o.r 

Jr»L* n jjI_1j J&\ ■* aJI i' A \ ji^ ^ Jqi. aI ^1 frit (J'l n a (jl 4_ale. 4 a. ^ i ^jJa^Jsl 

LlJ&jIj <1 (J l-k’iU 4. LI ft] I 4 jj. >.» II j| ^J| 4jl-jJaJ (jl JLuSij ,4_)^j]l djbjjSLuJl 

aJLsJI 4.jy]l diLLlSJl JaUU A jjUUI coLj jll ji jj 4jii*-a]l ~wJl 

4il_daj (jl j ASj ,1—ail J i*' *> ^ j V lii (jl V] dl^Lal a Jl o 4-A (J1*J il SJjj £JjL 

V 4 Jh> VP' lP) (microbial nutrient broths) cjLj jjipi 

•A-jjJj J laKjJj (jjxjxl jjJS i 1 J-a\ nftp 4 «(jjj'_pl dllxjia 

-ijjj ' iiLc- VI l " ‘I ’'I j A—g 3 (jj ~v La AsLjaJj ijj jl^jjVI ^4A (j-e j jS^jLJl 

liJi-ujljjlJ > jja (J_lyj ij—* (Jjj]l (ji_5j SjUl -X-J j3 1—oS 4,j_j^)l1.i_ll_j <jjj'j-^V' 

(jjjlI-Jlj jjj jl jjV' ^4A JaAl (Jjl %,-all C~ilftlya AiL-ial jlj ,_>ii£*]l ^jtc. j afJjaaLaj^Jj 

^-9 jJj'j^V' (j- 0 £ j*u_J (_P*" jl (^-iLlI JVauJI (jl Ljajl -Ijyj La£ _(jjjjjll]l j 

^)jSUjij3j (jjyjjJLlj (_y-ic- (_^j-2y>i]l ^jlj-all jLfcuJI I «a*m _4_j^jj]l jjl ^jaij 
ijjl (jllll (jl Ubjl ^dlljJXall (_^iaxJ (JLdi (j^a (jliJl (^a tt A ajmVl jl 

(j4aLj^>J±l3l + (jLftll Aiill dlV-ljua .LjL (jjy(j£J tjjl jl^jV' jj-a 

.^tc- ^iLiujI jl jjl jS-ai V AJli La J4C.J .jayjjjpl / (jlill Aauij (P& Xolixj 



CjItlllA - 1 \ j i**J ^ il'u^ 


Temperature and moisture -*l-f 

3jl_) jj jlj jj 4 j-v jl jiiH i* il jlo«llJ Ajajljjjll jje. a~l' uVjlJt ji (lift 

duja.1 ^1 ujLJj^II ^'Ia.jIuiIjj Laaj! Jj jj jl i_ )>J ^»A4 jLs Sjl jail 

^Jk d ' x & jl Aa.j 4_jjjU i—tl *■>»') J^jll l 5 J-^Vl <—lliVI (jIuLiaJl lIjI-Ilu jjJc- 

j j w*iti jJS.aJ Sjl jaJl j^ic- j' (Jx-liSl] R (JjxaII ejijjjj .AaI*JI 4ilaJI 

:Arrhenius t>“j^ J aU*^j Aj& 


K = A 0 e " (E 0 RT) (4) 

A_aU=i jx. £q olU^U Sjl jail jc T * jliil fcluij jc- R ttluljH jc. Aq jjju 

t' ila jl_) j-a*JI 1 a. i J jjJ jnL >*)jj (jLi ^JJJaII Cj^X.1_Sj 4_Jl_a. ^jjj JaLa ‘ill 

•Aj3\j]I <illjuall A Jjj Ajc. jnxjll jipj Sjl jail 

T « n XT 1 T « n XXX — Eo / 1 1 V fE\ 


Log HI - Log H 2 = ) 


.T 2 * T 1 ■* lila-all Sjljail (.")) >jJ ■^ fc *• I jC- ‘ H[ »*’»% 

^ ill /ih jj_^ CiLiLul! jjil%"i (Jj-jIaII (Jl A»*i mVl ^.iuTi S jjaVl AIV.» a\Ij 
jl 4 j jaj-oJI ja Ajji LqjaC-j j£^j iiliVlil Allis AajS jl LoS Ajjjll i—jljJaJ 

A-jjjjSj jj£j jjJjV' A_jjja 1I i—ji <■ *• ij-v J?q j»j3 jjJJ Ajlija-a 4jjj*A ^1 L-imij 

AjjLiaJl ■'Auu.llLl 

ji 1.1a. .IjiJl (j-Aj tS.'l -J j 6jl J_a 4a. jl Jjlc- -LlS ^».}$i] O-lsle. dlLui jJ lLyja.1 
Jjaj>il ^j^LcJI ^laijl SjljaJ] LliajJ S^C- ^jic. duja.1 CjLJ jlll aii JAa ji 
l_y>J J’J* _j' A_!^\jla A ‘‘k t^i jl A_jIcU a ^L-ia.L! |Taitt j *_a J . ■ liJkj A j*m i ^_s 

Aj.ui'-j ] 1 Sjl jail aa.jj jjiaij ^ ta i hI j ^ijil (jic- ijijail CjI jjjIj i, Arrhenius 





t J ll\£j yilSJl e-Ldl (jl iiuaLj a Al!l^all Cjl , ’U Xall ^5 L^jlc. ■ l l<l u ^jl! 

i-nS (J akj «.L<Jl (j\-i c*lIU <il±yb i^iaull 4j*kl! cAjjlSl! bl ■ 4.'~uLuiVl 

Cj^cUj 4-rxjl jjg j 4_tvj]jjJI CjIjLuJ' o* <J^ <Jc-Uj l-> ■ ■■ jj t Jliij) 

^-3 yjllj 4-Jjjll Ajjiaj c_ijjia tliaJi jl.1 jl 3 aloJ! fJlA (jl U-UJ ,j^jL* 31 (Jlajl! 

J.jyjLIill JalAjll ajlj j ( _ J _lc. n Lojj (Jl 

IjJjLj tiJLiA jl CjLsVI (-llliJinj i a 11 Cjlj-LLa ^jJc. tljluiljJllI jx 1 jj^r. 

jl t* l-J-fcj .OS=J I 4» »i> 31 4-Jjjl! 4_Jjlaj SjLjJ) £_« ^LgJI 0*yA j»x a jLj jj LjlS jut 
U, t„u^*> ll ^1_1)1 b\j\^ * jj^*i l— 4 LJlt ^3 4 j jjll ^i^g: i_i j^lo 

iSj ,1 a ba l^J ,1 j,'a11 fXlk Jc- Ajjiaj^\ jjIAj jc. j* Jj V° jb 

S-lLi jj 4^_p J.iL j 4jlaaJI diLJ^ill j* Jic. ^3 Lluj 

V CjUijbljjll <Ij 1Jjfa j-a 4xljluiVI 4juil_p .be J^-jj ,4_j jill 4jjiij fjy.-M 

j_j£j jL£-a (^1 jjj AgaljllguVI ^-3 Cj\j5bi.V^ jl S.lAio3l 4_£logi]lj £31 ya 

1^ i"'j.n 4_JVj ^|-3 4. jta-v ^J1^ 4-Bl a< j-e j ^ 

ujj^'j jjj'jjV'j (jjjUogJ! ji -i^j Nebraska 

'-'ll £__A A-ijliaib 4_J*yjl] 4J3 jAJI ^1 I (_)_« 4-11-3^-9 4 .1.V, .,'! Jjl 

CjLjV jlb ^Jj-o ^ Y ‘-*1 4g#ljiuil 4jml_^ij 4jLaJI 

4jjj«JI dibVjl^J -ijbll jUill ^3 4-oljdjui! jpSl LilS (ji ^Ic- (Jj a Jl 

4-Jjjjua 4_3^C- tilLiA (jl l^j baS ,4jjljlgul 4-biJl 4 jj jiJl ilAjfjjji\ j t-a 4jjliolLs 43bJI 
4g#l3iguVl fj-3 Cjli^bikVl 4j3kl3 (j*j 4^_pj jUaaSfl iajiui ^-a 

(j-a 4 all~\ a CjLSjI ^-3 jLSgJl (_jusjJ 3_rbal! 4iLja] 2xJ 4j^aJl t_i4,>j!li 

4-jlju jl jJ-JJjll ^-3 43'l_gia'yi IV- 4jjjll ^3 3ia1 jJJjjJ JUxa «.*~ ll jtnftl ^3j 

kiLL ^Jj (£JjLui 1 A — £ Jj! plJul ^ j< ^11 J-lS JlS 3 tilljA (jl Jolj i l_4J^iJl jl cj±g<all 



(jSil jail ililiim AatAIulj 


^i.1 yj Ail^yI Lai JjjjI AjIaj AiU^/l -iJc- i^UAj TjUn ) £Jj*jJI jj^aijJl Sjja 

(jl (J «*'■%. «1l (jmj tAiLiJayi Aju "J ■**;■'* Aliil Iajj Ajli L. LiA 11 (Jjl jl 

.^AjJl £-LaJ jjLa (Jjl jl J (Jj^)jl yjj AaJaiLlall 0_)ljail 
:Distribution in Soil V>!> ^ £jJ>ill - v -f 

4-jjilt ^LLiVlj (jiyijJjJl (JAx tju.1,1 ojlUalall ill! A. nxll j>» • < la-la L_Aaj 

AjJp La£ *4_jjj]L Jala. jJ o jllS AajAi j^Lijail AalAluol AlA j3j .^juJI lAAftS i_iiall 

11 i" 1 ■*■"< jl ^alamJ! V» lall Ja-lall (_ 3 _La*j L*a 4 AalAlmVI 

(jl JaajJ A_9j Jjlal.Vl >J £a Lj j l L>» jl Ajjlll ^km ^j-lc- oaLc, lJIj-A) yill CilA-ixal' 
£ I al A-LLall AiLja] A-ic. AllllJl J\n t all (Jj. % .a] lAa AaLu <jj<U (*W jllajilll dlLLlla 

(jljJXa j Jill Ajal Aluil (jl tmajl ‘"'yj ,4jala■ all AsLjayi £-a 4J jLs-ollj l*1]Aj Aljll! »l'.- 
tlllA-AXal Aim lib T. U jl 11 a J^Jaj I^JJO V —y (j^C. (jlc. Aj jjIIj Alala Ajc. t ■ jajl il)Al j 

aaIaj-uiVI s^Wj t -?-yj .(^jyjjfij * i f^jy ‘u 

Lai J aA^S jl (^jJjiAa ll ^jLxalSil »*> j " jl jll Jalll (j-1] ^ a jl (^Ul Alii) jlAia (j^aul 
A_iali (jmj , JJa jljb L$1 jj£j l-»lall jl Aj^jjJlj Alill Amjc i-*t^jl ^lll ‘"'' f'j .all 
jj jLaJmJI Aallluol (jlfc Ajjill ^Lljj (j* 1 • <JiLa (3**J1 JJjIa (^1 ^1 (J jal 

.uij'jbb 

La Aj_uillall (Jml^iJl ^Jk Ajjjjll j SjlJ-aJl j AljiH-l AjjjJaaJI aALJI (jl cLuaj 
ill aJ 4 a iLII AJjIlaHj tSLLlj AjjllL AialamJl AjLiall CjLijjSoaII JaLLil 
A ftiLH (J JI (J_aAj Ax: jjiall AilUl AiXall (jjAal j 3 (Jsli » ^ 11 iliVAjua (jli (AiaJamll 
Allala Alill Cj^jljua (j^aij illAaj Ail AlLaamll CJjlalll illllllj jj-vL,„ll Claj 
(JAx Cj1a_u*]I j^a AAc. ^lLj uj_ i pJl ALL ilua (jn Aijlll AljlLaJj Aljllt lllaJ 


{jajLdaJl CA ly (t > * A) 


jj-ic. j^lSj ^u MvaS/I d ■*' ^ -I ^jx. A II oLu.1 jJl La! LmLLjjII j ^jjjl jjVl 

O^iaj! AJ4 lUdSi*. J&. U r* TA _ YY i Yr -Y Y * A _Y &c. 
,£_SI j*ll * ; ^_S A ll")-^ all jjLeC-Vl ij-« LjLutla ^-La-jILuiVI <j! !-«£ 

Ah j 4_v-k,k >n AJuUl tJ j (jjjl jjfyl ^1A i—>V1 » s> (JaX j Cljj A_lJ jJ 

.Jje- o Ju I .1^.1 JJ Ja3kjl o5j .Ajjjll Aj*> Ki nil AifUl Km Ajjliallj 

° <jo' jPV' ^ * * (jle- j ' ° jjl) (3-jJI *jbj 

,T_j4-u £ V Sji^x^a CAt, Juiall ^ya U jTuu jjSxJ ^.ilI Aj-aSil (jlj ^ui ‘i • Jil 


Repeat treatment 4 l*U*J! jljC-A.r 

liljLa A-ul^pl L l J 1 (J-taJlj 4_jjjll j*M .* -s.il JJAa AaIjIuiI t'jLJjJ ^k.a. a 
yJJ aJI 4 -w«KJ - j g; iH AjLIuc (Jjulaj oi^lj i^ya (jjjkoll .lie. AiLja'^l 

jj^a AAjlI ^Lc- J£ 4_j jii! 1 ■' • j L_aJj Ajiall jjl_5 Ajc-I^j jll ^lJI^aII ^yaju 

A_uil^p <{Jlxa!l (Jj'‘ ■■ ^V--J AjlS jla t* J Hjiall ^£1 JJ Ajil£al ^jlj tilljlj ij! jjoJl 

oXaJ (jPLbjjJl-J Clla jC- S-IaJLJI ujUV jRj LaJ_^a > • V (_j-a Cj.liJ I'iluC- 

^jlu^a CjliiHOU lilLifc (jSj 4_j! 0jLiiil djjLillJ tA ill^ a kill jj-LH 

gjLu jjJc- (Jj- --H ^jAj, AujJI AiLjsj Cjl^a iiitJ JsLjj jVlj tiil j J Aj^jJVj iLiLuLuaII 

*~}y*-* (jj>* V <j! LaS .(j^iljjjilj tj^tij^pJl ^j-a (JS Cll JAAlal A^jlia a 

^ 'i-Lluyall jilajl (JAcaHj AiiLja^l jjc. jLaAuj tfvlCPA tliLilal 

(Jajla]I C «a Jn AiLwal j\ > v r Luilla (JjiAM IjJ JJL* C .ll. -v Lma f\c- (_j£ l^La (JS3 

AiLiJal iic- Ajlj (Jajjjj j _<jljla vlll jam ° SiaJ ^Ic. (JS Aj _ja!1 

(j! Ajkj tflx. (J£ cjjjiJl ^ij jLjSa/^aS T ,^"1 (J^aj JjjLeJ*Jl 

\ » j^)aJl A 1*1* a! a i.- ill > j\_j£a f*. -vA », o 1 « 1iii 1 ixj A_jjaJI ^j_S 


(jiiLiaJl Ajl-lxm CdAffjS 


<j jill i.'ilVi ,jjjUauill j* jUSa/^xS •, ^ Y jl Ljajl jakj jjJi ^lc- 

A>j Aii L^ajl j .ujIjXmi o (J^Lk ^-! jUSa/^aS 0 l^-Lo j£ dlliUja] ^ Jaj JJg-u "l 
l^jaLko] Aaj AjjjIL jjjjtaj ijjjJjjJ 1 jj jl jjl > JjjLaWu Cilixa i~ ilji/u tiN*A.I 

La jjaaj AJ- 4 S ^ 1 <~>M ji La£ iaJIZlo Cjljiw ^uu ^jI&a/^aS £ ,© (_)>%.<u 

*»i j J& A/f^sv , r qu aj-»s jjj ^ ^ ^ 

( V, A jj jLaijJl j jjj J j- Aj»&> <J-a£ ^.<->11 Cijl£ LaUl jjjl jibU jU£a/^a£ 
A-iidl SlifiJ dlSJuJ Ijull Ajjljjll ijLja'yI i( ^]|j2]l jjic. i jU£a/^£ ^ ,1 

jjA.1 OLkiil jJ ySj .OjLtjSIl 4-J-kUjl til-11 (k-iijJJj 4_JUll lllljimll 

CiiL—yl 4 ■>/' ■ ^ J '« JuLj '■ JJ <jl JtAo-jl 4_ilia-o t'llfijx SjiLc- jjJc. 

CjlAjAa -1 'A* -■'! jU 4_jlc j ,01121a iLiIjIm 4-*_jjbf jiajVl 4-n-laS ja_Sj 4_J\21oJl 

j_a ^C jILi 4_j jjll t,,lil, jilla)! ^£1 jJ jjJJ jj V L^J jjj-o jxjl CjV-i*-alLj jijUaaJl 

,C)1 jlku B.1C- ,jo jjSbl CjlljuL) <LaLuJl Sjlcj 

4 jT'Vi^ll dlil-^yi ^A^Jl CjV-i*-« julj (J.|£»J V CjIajaoII ^lAiLluil jl ^ jjSj l\j j 

.jjjl'<J.‘,tt\lj j j Jjj A31 ClljjAal 4 Jm'.Hj £ullijl 6 1 a lAjjSljj 
l^jlc. ^JSLjj ^jllj l lA-Jjj£uall 4_5LL jH > »-i ^211 CjbSjail <lLa. 

4_jjlialb tA VS j 4x-Jtu J JjA Ajll k-UxiLj LftJJ lll^LaLa^ill jl j£j j|j 4—lBwil l' l\ V)\£\i 
jLkaJj .Ia^. <_Ljia CjuiJ Cj^LqIjla 1\ jj-J Ciljlill C.J .iL£ Ijj <Llil' djliLAay'u 

‘DNOC ‘MCPA ‘2,4-D CjIjujaJ a^IaLuiVI (><^13 jjJa s j2a 

tiiLulji Sic- (JliLi. (ja LajjjSj ^ ^lijjjlSj jj nJlijAjJ i jjjlijjK 

*MCPA ‘2,4-D AjCSjaII jinjJ ^a^JI lIiVajoo Sjljjll juajj .4 jU»« 

# AjV5~\H (AjLuiIjaII jja Ale. l ■ Jajl (AjjjS Lg iLaxluit jlj-U ^-a XCA 



(jliLlaJl Ol^u (Y • ■ A) ^lu jjl 


Cropping <£ljj jIj* 3 

JLcJjj jl W' -’ ' U jjXjj Ljua j XXAail 4aaljd_ul ^Jc l)j* '*' ^ *1' Ol jJjt—J 

Ajjjll SjIjA A-i.jJ jlj iJlUl (JjJUo (jic .j Ojiil-Lc JJC dll J-utj A] jj£j Jj-■ "H 

JJC (_)iajVl £—o A—jjtLollj $_Cj jioll ( ^_wa1 jVl l i Vi^l A—Jjlajll lLlljjl.ii A j 
LAjj j£j* Jal. a 1 ^j-lc. jj jj jjXiJl JJJ%.J jl ^j-2 Jjla liLu JLiA jl La£ lAc. j jloll 
l*ll jrt^ll jl jl Jj A_}]j lA_Jjj]| j_a XJiol! <aj -a all jl j^a pC jlLjj _A_Jjjll 

(LlLjLu jl CjLu\jJ 1 j in j -l=k. j J3j AjLaC AjaaI IjJ jjSlui Aljjlal! ol£J <1jiioll 

llj lAall jjjlj^Vl j-« %> T o _Y • LlaaxLol jj. a I j> A ■* Jmi-. j t^xjj. Jl aSjj! 
^t!*i m jjJc. XjjJI (jij jls 4 !,„lH i j iAjj^JI Ac j jjjl Ajjj]\j 

g -j <a> all jV J-ljj (Jill jjll J Al'i AjJajiJa t~ll J j^aL^aJLoV j_£j j_j 4_jjj]l 

jl A jla-Jl t-JjLaLJl ^yajLi Xjkj La£ .a LU JI jjc AjjjII «. jja jniVia 
£4 AijlflJlj Jlij fi jaHj Ac- j jjjl (jiajVl OjjjS, Ac j»jJ (jaaljj JO 1 jiVl <LAjL1q 

A-jjjll jjjlJ-J^f’l all Ljljl a jl iAj <Jj-i-1 A_gj*. j_aj ,A_c j jioll J-JC ja j$\ 

^ hj jJ <j jjJ CjLuiIj^ .Ac j jjjl jjc jajVl jc 1.1a. « jjj£ jj£j Ac. j jiall 

(jj_Jt) A_cjjiJI J_ic eK'jVl ^ jjjl jjjl oj. ii II ‘"'I j°^ jj_j <— -atl 

(Jj. ^»l »• -11 Acljj jl LaS ( - b."' 1 y. ^jll jj£j La .lie Aej jldl j_pa_)Vl Ajjls-alL 
jAj jLs A—alc Aia^xJj . jjj_mlllj jjjLaJ.ai.il j-a (j£ A<1 'll . nl ^^-Ic jjjLj L^J j^J 
JJ j*Jl JUj Sj.ol u jjc A q.jL.' AjjjII ^lf- c-i3 jjj XuJ! Ja3 Jlx_a (J ic (Jj. I-T> nil 
^u)l^Jl JijSj ^SljJl j Ajjjll g^ljjl jJJ k-i5Ui.VI JxJl Ajjc jJl Ajlull 


, jjiiLiaJl clil-Aia ilAjSLuijS 


Formulation 


.-r 


‘ iJJ jjj l4_Jjj]b l^Ujiiuil ^^Ic- CjliVt dA'ljla <■*il j. X-vn jjjj 

(J jll->■ ■« < ‘"'1 jlk*i.i ^ < i-'1 j j-k z' • ^_L La£ CjI-I-IIaII 4aJUm jll <-aljj_uVI 

^_a Sa j ?■ j ^ ■* aJl Cjlxiia jli L«jxc- j .JJlJJ 4_l>li m a < j-1 4_Lli 

Ajjlill ‘*'1 J&^jaII £_a ^jJa\j 11aj o*- >&! ^j^'iui’i 4, nxa 

4-jjjIb a^Lc- Cihjult aife ^ fca a \% \-v~ij ^LuVIj (JjUJjjiS (Jia jJ Ksll 

»L ,„ (J Jc 4il_i^a'yij 4 ik ^11 a Jj.o .11 (JaaIuiO 4_j1 4 L-vNt, £_a A a il l t— t‘i-^-~i\ 

■Iju 4_J^aJI uijjJaM jjJc. ejjjjj Lgjlc. ^L^a-^lall CjljjjLjll JjLa LsjaC -j ,4_JJjll 

JcLuiJ LoAjc. JaJu tjiaU UJ^ |»LSjjj]| A j ul <Ij1j‘.~Vi all 'n jy^a (jl Ai.j At9 «4jLaayi 

.JJJ) (_J-jIa 11 jja ■ ■■ <11 ijjjyfl £-a 4jjb-all-j lilLij (jic. 4jj-k.ll i cj jTaIi 

iilljj Lu ■ jgj 4_J jJa ajjil (jj£j I^IaIaLJ ^jli ajjUaiall jJC- CjLSjaII 4auu]\j La! 
£_a (Jx-lijll t l»n > I. ftlV> 1 (Jill jjjlall jjli JjSII (3fu> LaS 4j! j«-o 4 Jl~> A SJ y^a (jj£j 
ajJii] 4_al,iLuil j^Jaj (jjjljjV' CiLua-a (j)-* ‘(JLaoII (Jja-a (j-L-j t4-j^aJI cijj-tJl 
_ jjjLj LgJ (JkuJ (j^J (J-ASlI ^jj-k .a, /'ll ijjjLA (ja jisl 4 Jj jJb 

(JLulIlaI LIac. jjLo]! (jx (JjSj 4jli 4 njj. ^-ill a^a ajjaII aI jail ^Sajll^lajJl jj 

(-) JjL.ll a!1 jj-Ic. -jV'l ■* -k 11 4 4_ll^ ^_3 j tfjUu j 4 aI •'1 . .'V' a_j4*AaJ ‘*'1 f-j ''ll 

,(^a1 jjc. 4.1 aI.«.a]' jl jSj LjjSj 


Pesticides Combinations ^Vl 4il k&L* -^ ^-r 

4_jla _(_£ ‘" 'b jja j 1 g LU1 4 -k j~ I 4_)jjllj CiliVl lLiIAua 4_al Aiojl jjjLl 4 j./ill i 

jjLs (4 ajaHj 4 8j4 \11 4 Jk.ll ■-'! nKll ^ Ir Ijjjlj -\J4 a11 AjL£ Ijj 4_jl L_jjJJ»_al1 ^yn 

JA <J _1& j^jaSLiill A JJZ.J lJoa 4 Jtljafi jjJjill djl__yI)Llll ^ LaS <4j jjijj LaJ_j 


"l 




(Jamlnn La ^ f. jjjuj 1 _aj^) .Vi r- A^a'^ljuul <jt ^ ^ j j£j ^^11 

AS Jill ^jJc- L-lj\ >~il' ^ Irm <1 (jl ,j_o fC.Jh-1 Ujj ijjjJ)l l CiliV' dilAlAo j*-a Jo-Jld-o 

dil j.j« 3 l) oaa A-pfcl w *l aJjIs dibal^p <^IUa (jl LI iA^Lul^I >_ij^Ul d'-d' du _pl 

J£ AdAU t*' 11 \ AJ Adi A yj 4 jb. itti djbuiljiJl (JjLi. jp j 4 jTa-j' i_i did 

if* j JjjbjlS <^A-U 4 - AJl* Jjpj ^ ^UjjjjjIS Au* ; J* 

t(jjjjjj-« ^iJia — <Jj j jl nlj (jj^)-jlA dll 'lULa 

xi±o - l_j jLS,_jjxo h_jjISjaJI i jAkii£o_j_)j dil ljj 4 a_ p j yji (jjjjjjl 
Jojbj jJ dul — ^IjjjS -}_p j yji du — J ‘L-Jjjba ^.Ij.la Apj ,^J 

2,4-D Jj ^ - PCMC *a* -Lp-j ^ 

aSjLuJI A_llaVl Jl if*j .DNOC ‘ 4 JjJbjtl t ijjjjIjLj djl a ju Ap,j 

oALj j £-a Ajjj (jlold-dl dll dpi 4 d V) ■ ul <jli <4 el'd ^ djl Jj -1 jj L$aS ^ iTkl.i.ul ^lll j 
^>A$Jl ‘“ ^,^/l \1 (jl dibS^d! oaJ -ij H dibaa-la jj j diliVI d< jljj 

J Cap tan Aid (jjjLpdl Add-d j)li JHall Jpu -jlc-J . JJ*AJ 

A_lLa. Apj Ld_jlj ‘(^-JjVl Adpll Jc-Uj A Ij'ijnS.] luUi Jid ^A$J 1 (jU ‘DNOC 
t>j. J & 2 ^ f- 1 ^' ^.j - 4 ‘DNOC ^ Aid jj-SJi jjb ejja jl 2 , 4 -D 
Aj Jj jLjjJjipl dilAjAa ^AA diVAjun _^J*J (^i Ap^jj 4 jlj (_ 5 ^pl Aplj 

aja 4 . 2 , 4 , 5 -T ‘ TCAisjjjj^j - 5 j ^ 2 , 4 -D - ujjVaM 

tdlLijjpjjip. dll A J Aa Jjpj jjjjUjUm A_lp - 2 , 4 "D ^ -ijpj (^-9 2 , 4 , 5 -T 

jAjtdl jLldl dil^p ^ • jjJl V Jajiaj jjjjLaiuJl Allo ^Aft ejbj L«S .^jjjjljb 


lap j (. niLa ‘ JjSjli£ 4 jjUoll dlldjdl ^a dlljSjb •■**i1 *iji J ^Abil ^iLdl 
Audi JxSJ A j-k jl ^ll dl\ jLaxll JolLui^Jl diiApo ^AA jajUJ jl jilj 

jjd-HJ JJjlj A_^ul^A Iaa. 1 _aj3 A_L1s Jjjllll Ajj^ia Jdll _buljA]l (jli l-« A-a. 


ll lT. 3 1 A11 a 4 -g l V> x m \ i j iTtl i j ^ \\ t**il 


4_*_iU]l (j»'J •* -vV cli1.ljxa 4 ^ ■ “I J-j jj j LJ_ul_ijS (J jjj A £ 4_jj*i_aJl CjIjLjUaII 

lijjm 4la*J_jj duxljjSlI 4c- j^yJi 

4ajjlaJl CjI jcUlj 4 jSjj\£a a (jc ojajiall CjL# ijln^all jjli ‘Laic. 4 jl_ojj 

jjiaj V jJalall 4llSjll ^-9 4_j\j 4 oJj ^ a Cill jLo 4 _j^jj 11 ^_9 di-iV I djliual 

CjLo jkJ 4_3kla. lilLigJ! 4_jlfc J 4 l—iS_^3l 4 -»Ij1jj:I (j-Ic- CjS^ya (^1 £3 jJ 

l j » ■" yjJill j_jX- 4 ■ ^-.1 -V 4.8 1 -a-}J 4 klLsVl Cjlj>Jfa (jOJ Lll^cliill OJjSS 

99 g- l-» ^4 ^j£uaj 4_j1 L*! j-v J _4.** )l jS^all Cj^A*-a jjju 4 ij« ^ dlliS^a 
)-aVl 4-.jIWij La£ .Vl^.'-l^l -IjaL 4-all ^j-Ic ClLialjjl! ^£^)J jjl 4-J-aU 4_j]i 1.1a. 

4_ij^Jk5l i' > -»-* ^^i.1 a^a 4 4 jlaa> all dial la jj 4juuij1j idlljjjtj (_g\ 4jjIjA 

(jiLaall ^yi 4_j]j Caj-ac. j .4_nj^ajll 4liVlaJI ^9 4aafc1 jj^i (jj5L) La^j! Jjlajl 4jiflaJl 

tXaC. (Jaau.ij Uj^ J^Llal 1 (dllljla ^JlA CS^Ixa ^]c [jjL^ya L»l 4 ll ^jjSj jji 

4_iS^a lala 4_Ua ^_S LxS 1.1a. a^u^i iV aLjaJl 'a_y& 4ljll dll 4 9* ■ „ y j\ 4_Sliay 

. PCMC yfjjjluJ' -kiJ' chlorpropham 


Prediction of Persistence j4±l]l -t 

(J -ia La 4.h mjj 4-aljJuj^U ^a£]l jJlSjll 4_l jl-v'llj dlLul^llI (ja AjIe. dlJ^al 
d-)VIj.a Jjjc- _JJ hJ jjl ^ 'l l oAIx^II (J^aljxll (JjjQ yA jj ^IMU jSj<Lj 

jaU3 l'i jUr.1 JJ 4*1 'l 81 ^_j]| 4l)1l4^a (j-lc. 4 ljUV l_JjLai]1 ( j>»-; (j|_9 - 1 j 

cljliyi djhjUi ^jJc. 1*1 jj-vl 4lll_Ljilj^3i jUcVI ja.jijai L#S ft J 4-ilAAa 

.45>>Vl 


(jaiLlaJl CjlAixa (Y * • A) jll 


(jliL&aJl . 1 ^x 4 diljt/i 4 oyjlL* (j£ uilIj^uJt - \ _ t 

4 A -»«* 1 ' U^iLjc. i*j fj'■ -* 1 4 mil yx^W 4jjj3I CjLuc. f \ w~ii.il (jS-»j 

4 j\ ua -> V LJjjia ^-S -*y-s.' 11 J A-JjaJl ^1 hTllj jjluLkltaJl Au»a £jjjJ ijS^J 4 jl La£ 

u-a ^ ^ fladJl qSUj V 4Jts 4_JS*J1 sjjIsjII Ui .incubation conditions 

4 jjULd\j 4 jla-kll L-ljl.-^lll (jjj ^3 BjLj j JbtJj 4 -llc- j , 1 -iJI >lTb sAA 

jjie. (jijldaJl JJXai ^jSf I £J jjjll ^3 i_Lu>Uoil ^JlxJ £».jj ^ J (AjLul-oII (-jJLaJjli ^a 

‘*'1 ml jjl i_yaju ^ya lAi^l jjiaj r*»J 4 Jjjj^I (_><*».1 . 4 jjj 1 I 
aSj jjiul ■* - H OliJXa (j^a J_J djl^l-u 1 ^yt Jj£V (_V°J 4 jl 1»9 <laljLd djjj& 

£- %’' * * ^ t> Initial recoveries I cjU^jWIi olAilikl 

£-■ %^ VT O- 4 ‘ Ctf £*> • * 4^1} *t • t>»j ‘ MCPA 

<^jjj.."uxij^Hj tJjjLaom-Jlj tj_jjJ)l^)_jbiU dll—(_>a_ij t*i h-yjl 

4 jla-vl l i*t -v~ ^»^J| 4 £^v ilUal ^a£]l ^)l 18411 4 jlj v*ll „1 ^lc j tjAal 

4 _m!^} A 9 ^ 4 _}^jAaJj-a-j^aJl 4 _JjSM dA j-aMl 4 jlj. ^ all I -jjujLLoJI Aj \_3 

(3 J JVfll xic. 4 _JjVl dA-j>>l»ll <_£ J^i .1 4 . J-iAi 4 Was dlLi!Ali.Vl 

£JuijJ jl jji jt» ■ 11 £J Jjj]I A Jid 4 j]jVl <—A jjjlall jjJc. UJjLaJi 

4 j^ll l j -4 ^/q ‘t £ 4 A) t W t t Oj 1 £ du\£ 4 j_jj ]1 ^liku (jJc. ^w> ^ y , ^ 1 ^ l~kl taia 
t%t 1 1 IV l It 1 1 • l H ij^LLiVl tJ-al*-a (jl-Sj 4 tl'iik.fl dll Jil—ll^l ^3 4 j_^ 3 aill 
m 45-lc. 43 l.>» <J) 1* i'aji^M h ^ j \ Ul-vll ^ JJjj Jjl ^jS-aJJ lAA >< ^ r )l jjll ^jifc 

4 iKul l (J_i.b _ > )_i.S/ jcijjj 4 _j 5 jlall dll jjSjjJl diLs'^JiikVI j (jJj 4 _jjHl 

diLi^ji^U 4 * 11.3 j->Lj (jl (J-4JOkJj (dlijll ^-a Sjljjll (jJJ (J AaJ j t 4 LaLuJl 
Lislj L-ul J .IjIaI I jjJ dil 3 ^U^VlJ ‘^^11 diV.ia -4 ^jic. JJjJ (^jll 4 jJjll <J-olji- 

ij-a ^. jl l m l £ —J 4 -LaljL.dl AjU ^jjJjLaAkiiJl ^_Lu-a jj .1 at AJC. j ,4 IjUlaI' 4 .vUa,^ll 


4 .Q-y \\ l" ll U l ^]] L* ll K it I ^ 


(Jjls iiC. jJS # %° * ■!»**jiJl (JAjl* jlS AL-aiia 4j^)J Y * <Lal*_all 

4 > mV a all <* il jt flail (J-oIjua (jl j g Cj\£A 1AYI ‘j j - ' 1 ■■ ^ 

r <> j' % VA JJ ° t> jl % A • J] O U - ^ £-la3 ^a i-'t \j. 1 

.% *• J! ^j'%^ JJ 


Theoretical equations ^jYjUlJI -Y-t 

<JJ_^a]l Cjl jSjjuJjS *■ »J 4jlbu.^l Llj^yJl t'il > jja j»i& (jl eLalxJI Ja^v 

Ujl jSjlall ,j jij 4 jaj5i (jl_u3 4_bU-e ^_5 Aj&lAdua t jjLoJ 11 a J 

JLaxloiVI jIjSjl 

AX(l-X n ) 


R = 


(1-X) 


( 6 ) 


J^c. X J uliljiuJl ,j-a ( n ) ^ Ajlal l ij£. R J4 *J 

C-Aj "*>■ _^lc- (JS 4jl»ia<ail 4jn*111 (<lui .IxJ t-lAia 

£-ja ' j;■‘H jL3<^/a 1 _J 4_LcL«_all jljij 4 -^jUII ^jJjjSjll 

^Sl (JjLjoII A jH» 1' t*..}!.. jS^al] ^IasJ-uiVI _jl_) Sj (jl > J)J C..1.M.11 4 all-w-all 

A\r- Aj«j 4-luJl JLSxil AaJl (jlj j»lc- (JS Jais % ^ • jib _Lj'bW! 

i( ^jijJl (jj Jajll ^jLuJ Cjliuiajl! jj-a ("N^ 
4 _uj)^1 j»_Jj tjjjjjji <_£ .1 jLaSl »1 iTl^L j_mll 4_1 Ajla C 


I iOT 1 llli 


<_Jjp. i'iUI ■ '■-»' 4 , m fA J ^j\_j£a /« 7* ^ Y A (J Ajt-aj 4 _j_}j 9 4jl_Ja1 Ajlj ^jj^liVl 4x1 Jluil 
%Y £ ^ji I (^a 1 jjlr. (Jur-tlxl) ^jllill vlnjjlj ^UiSA/^ajS 

^ jSjjLS A_S_^=J li±L j»AA ^jLill J j (jj jilsJ <J J] J j ■*" A j'-oll 

•^j ^* 1 ^ aSjLuJ! aIjIjlaI! (Jj 1 *j (jS-oj lijjj £, Y SUaJ! ■ ° Jj (jijVl A_u^all 



(jSiLSiJl CjlijAa (Y • • '*'■) 


EAX( 1 -X») 

R ( 1 -X) ' ' 

*.*)' >wl i«-> <i jlj Sjb/p-z& ©,^) V, Y —A jjl t *\ j-v 

(iy^)AJl U* S#U£ ^ •, Y £ = £ i ^ jK\l Ailj&]| a<j jjll 

eLuvil <..jn-l.ll LLlL <1ui ,1*J (JiaJ <_£ ill AALJ»a 1| A_J-aSJl * , A £ V H =X < (^jJjlL).} 

.(^£,Y 

Empirical equations oVjU^II -Y.t 

llit 1 jull p 1$J Ajiijjjll cIiVjLx aI Ij j jnU <i^L tLalxll (jimj £ jjai 
jjl A_aj^Ul »^ 1 1.LJI j^iallj < A_sjLaj£ll j ^ >^Ijx jj-lc. jL-iuc-VLj 

^l^Al SjA511j 4_jblillj (A) ft’N jll ejijJLoJl CjLjjLojSII ^yic. i_iijA) .VuaII JaS Cj)I 3juo 

c-iLja! (J j '»*" j .^VGtt. AXD ^jLill j <_loSj t-oj3 ^£Juj 11 ajLISII j j. j 

/ <Jj» J-i* !l siLoll jjj (JA*- 0 4 1-.. J jj lUlia Laj-ua 1 J9j (JjxA 

(J-a\juo jj-a Ifl •sllTl ml (jS-ftj Q <jjj 3 jjl <J~ A nl^p di^jJajl Lo£ _ JlUaII #Loll 
l_4 jj-l-oj 4 ■ J-» a -J < ft Q 4 —sjS LjJ ^Jjll OLjS^Ij .L-aS^jaII e\ja/{}jj\j&j)l\ 

XftJKJ _ 1 £ ^iLuill £JJJ l$jlj jjAJ AjJlxll AjojSII Oli ObS^-all fl ^ ft ■ -all ^yll 4 jlj\j l^jLl 
aJykLiJl lllLc.jft-ft. ftlla ligJj AjaaJI t-i^^ysk. <J! Jill £JaI^_aJI cjLu ^lr-. ^ 1fl.ll 4jlAftll 

Ailill A_c j ft ^ ft 11 Iaui 1 • ^yll 1 (jA (jJjLa ^ylc- (jAaii-lo .IX- Jl tlijy-o « iflll aLIAj 
(j^-aj V <j-° 11 a jjl (j-a ^C. jIU ^jj£ j»Jj L$] (_yi.Aa>J 

Ifl-al-lVi ml (J-SaJ A_jl V} <JLAX. juocwlall CjVI—(_ yi *} a CiLjSjxII ujLjjj j ;n'l 

b 6AjJ 1^JI djLiS^alS 4jij)l\ ClUUiSH 



(jijUlaJl CjIaiiAjiijllj |- 


Regression equations jlJajtfl 

diljbjll jli 4 ilja^all £_5 I^a]I j)A .UaJ 4 jjj1| lIiIajOaI) t^iljtua (JjAjS Lajjl 

4-4j!ja 3 lljVjl .all (_p~>»J tilLiA jl jA ^c. tjU ■V (J jl^J 4 -vTi 

4 1^. 1 i iIjV jLa-ttll ftAA J£ (j£j ,4 _jjj11j t* J ja ''t' ^j1a-v '\ s $\ 

jy_J 4_a5L*Jl JaJ^J liLJjj S'! ->'lall 4_£1 aa11j LjlSja Y 1 j^J jjjjLaiuiJl 4 a I V' int ^La1*JI 
4_J_pll 0-1^-Lo 4j .^'■v j)_o (j .4 J%1 ull (JaI^hJI j 4_jjjll £a t* - '! 

^_1 LiJa_ll L$j£] J SAIwJa 1 3 l jl i^jV^Lka (JaxS CjV jtaa »C1 iIj1JJaJIj 

jjjl-ijjjSS SjLa iSa (Ja*a jl tLalxJl tjia*. i Jaj 4^a <ja ,4aalj ^jSj 


j*_A 4jjLa 4J^£- j jLiaaVl JajA-ui £_A 4 j il -vj| 43^tc. 4] dul£ JilJ (Jjl 

;^A lIjUIajU 4aj^Lo jj$V I 4j'X*-3i jr.ii 1 # 4 j jillj u. It ^ j*i-v j' 

Mg\g lost/ month = 0.51 - 0.07 (% 0M) + 0.43 (cm rain/ month) (8) 

(JjjaII ilxi jj^j “' tfl a! >A,'i..'l jjl ^5j'll 4jLlill JJaJ (Jalaall ^yc aj^boall dl A 

4JlL t-J jinatt i.-iL a -vU ajle.1 • UbU$-“ tiJaJj ( jljSi/^aS O.r ) jj nl a 'ill JjVI 

4JUS ^p£l jj£j SjLc. 4_LI*a 4_ic. ^cijj jjl jj*La.i jliajV^ (J,il~*1 (JjS *^-h1j31 (J^*a11 

^ ^ s *1 


4_ijlll_! <LaljIu>VI ilAjUJ 4 jloiILa11 i^jV^IaaII Jla^y tal >j diV jIaaII jjSI <J*J j 

^jj iLjSj jjl JIaAj L*Jja Y • V j^J 4ial^ljail dna t^lj^Kjjll jjic. l^UajuJ ^!i 

.(half- order rate constants) Mj 5 ' lU*a iJtSU cjULuII 

4_j^)13Li 4_S^tc. CAia-ujiall ai* ^kjal jl£J JA (J£l (JajlaII JLjajja i J . ..-s, ^jj 

(4iLJsy I (J^jla tojl^aJl 4ajJ t jLLaVI Ja jjLjj jjiac.1 4j-s.1 i^'l ciil jjjLLJIjj a »t<4 ^ll 

• ,V JaLjJjl (JaIka (J^xla jliajl Jaa (jdall ^jSaA t4jj. U.tl oJIaII i4jjall pH 



(j«3LlaJl Ciljoia (Y • • A) if ***jll 


(J-al«-a ^Jauu kn jj^jjLla la jjlal C- . ' laJ» 1 Aliljual! j ( P > 0.01) 

*4jHjJI A - j- -A' l$J AJjIa^JI o^Aj i «j« . ^ ^~ 1 °* 

K) = 0.0119 X! + 0.0056 X 2 - 0.049 (9) 

4a_^3 £a fbVl = X 2 *(Aj^_yj) V>^1 JajLui = X] J *■-*}"* 

LlLicl^lCil jLnL^\ aJjImJI oiA 3 _j*aIj i (^TY,Y) t_i * *1. 

.% ^ O Aj£ ^3 Ij.lS dijt£ AjtSjiall duljjJI Jiiuaj p\ j j3£jj1I lIuIj jc. CjLa^lt a 

Simulation models SlSU^ll ^jUi.e.t 

A_j jilL .Y -.11 fit i j'/. a ^lYi ..,1 s^ykLtJ ^jLuaJI ^ jjAill »LalxJt .' ^ j) ^ 

0-o^l .(JiaJl yj A j‘n iti £-2 jl AjLjlaJ i_i^*J ^jJI AjlLJl (jjjJall Cl-aJ 

^yJc- (_gj "ra j Aj^pll iIjIjjjIj] Ajl an J) dAmUati ju ^ jjjiill 

cSlliSJ A_Jjjl) A j-s U... II A ai1-.il 4_jjla j ^_S <11 £-j 0 (j*M ■* -v1l Xaxa ^Ut 

A_^.^pj j A ill j jl li<iVl JbjLw a<i jjj (Jix5l A-lju T jl AC- Jj jnll j5LAJj 

<—JjLaj]! j_o 1 jfi. (J- -» -.“-'ll £tjUdl _i_3j _A_) jijl ^ki, »H j—c Y • 

jjJil (jl .(jiiLiaJl (Jjl-llAa ja JjJjlII £-e jr j^yaill jLIa-Y 

A^oIjLuiV A_«1_p j jY'ti A^al*]1 AjaLti jl V] ‘ |_J* 'I »,<Jl tJjl.iALa (_yaxj 

A ali-^ a Aj J Ob j~Ul j j «AC- ^3 jjjLaAuJt ^5s jOfi jjJjLtuJ! 

( ^-a 5 1 AJ^UjIj # jXal! <Jbji= t-jjjl. ->"'E jj\ -y <i ^_3 yi j-o A lal a alt jJC- A_J_jjll ^_3 
(Jjj tKI' iSjL^\y,n'\ ^-0 jJjJAajSlI j_) cIui^aIu)' j^jll CjULuSl ojlA ja l^Ujlui] 
Cjl -U% la j {.l air- Aj-i >.al_yJ a j AualjjuuiVI CjLjLli ^Sl.,^11 Cjl j' ■ a A->] 

& A_j'l^_: Jj c. t*i\ wilflll CxjlS jjj i"' ^j 3! tlA ji^xall A^jLi-o f.l i'^ y j\ 



ijjH i V>1 l 2 <i.Ji 


jt/iall llA. AjjjS i jh j jP&Jk/f^S • ,0 A iliA£ ijgj l »u all <^Alu3a5 ^ A*jj CjI j'-* 

.J3U/f£ . F ir u jjjJu fj^ili 

£ jj-aill .laiuj (<aljluiVb Jjallt jJjJAajS.II ^iLaij SoltLoV^ Axa*l (iUj ^Ja jjj 

llil jSjS^SB LiJjii IaA (j j A_llal 0A_£. j^Jj ^jVl Ajj^aJl (Jx-Uj 1 * 'l Ct'inft ^ lr. 

jjl LaS Xafill ^A^J! ji Jjl Will (J^Li. .lull »» •; V £ j j-ajllj <AjjjJLa.il 

f ho a jjls lillil ijLjaYLij «Ajjjlt ^-a Aaalj £ jj] AjUx Ajk_pJ t.x. -A*^ 
jjB a^i LltAjj A_jj5l1 Cy» g- jj Lf Jc, ‘"'jjy' ^jj_<ull jLjj^V t—JjLajll 

La TjjU Sjjjll Aj^lajj Sjl^k Jjj-osl jji 0 laJLall AJ'l'ia a 

^-S ^jjajl i*-all C->) ,1 jl* (j^a H,\,»l ^iLS j *v il A^ai.U uiVlj ^lTill ^jS^oJ Ajlj I-IA ^j^a 
djLa.Llaj « A ihA. -» A_Jjj £-1 j-il ^-J <liLui1^ll1 jii A_Llll A_^j If-j _A_illi^a dll j' .* 

£-5jli pi-ao j_aj tLLc-jj A_Sj_jJall oXA At , <3 jLniV Ajjj^j-o j ml A il*i^<a 
(AjljLull oJjK a Aja£ ,_ja ^jjjll (_g^> <-iS jl A l->m_jXa LJjj^ lllaJ 

l"i1 j'i .a jl (AjuJl (j-a A_illa^o iJljl_Sjl AajiU* >V- La l—iSj-a A_aliLuilj .A 

^j_lc. OUUJl (JaJjljlIj ji iIa^jUj (ji-aj LjSl^La. Ajlla^e ^l-il La ^_S jf A illa^a 
(Jj • ^ -a AC-ljj £j\jj (jLaVl (J^C- (Jjj] l^jLaxJLal (jS-aJ J (JjuTt A j .al > A 

.-'1 jSjlall dljl£ Ijj 1_a jXSSl ^Jaa'liii 3 jji L»Ja jl (jiaJ J j. -v CjVL-^- 

> LA±uJl IjJ nl j-v T_^Sxa aJ^^^all 



£*uAjJ! (JjuiaII 

Cl\l±±A 







JuLlaJl Ci\^iA Jjajj Jaji 

4-»j1a _1 


4_jljlA ja. ScliS j 4 jl_u oJ3a (J jia jyo JB5 Jilt lljl Jjiiall qa jjaSL] ,3m all jiajxij 
t^i jt'l ■* alt aIaI 3 jlo ujLuJ j _4_a^A jl 4 .al-iaj ji.i ^cj jJjHj I^aJj^Uj 4J\jlaH 

t 4-JjLaj£J| 4 U « A.Uj 4 jlSj 1 q 1 | 4 ajl^alt ojaS (Jjla Jj^aj ^3 SjjjS 40iJ A 1 j! j 4 _»ja1! 
(J - -»- * J 4 _jJLj]I CjLjLuJI jl (Jj ■ -~1 •»■ tti ^Jc. 4 _LqIj>- a ]1 , 1 *a ^ ^LlaJI jjjlj ■ ■'— J j 
jl 4_&1j j)l Aju j! (jlAuVl cJ-J3 jl 4_£.tj jll (_1 j 3 4-Lalji 4_j jaII jjtjLii_aJl i* il i j m 

<j-e Jl_C- (Jjluiji jVit .* -Jl <|) AJljtill 4 ~>-Sl,£<■,]! l_i1Lujj t4j jaII CjLai*-s£ 

ClLul 4 lUiii ^_s tj-lmj 4 JuH Cjt jaSjAj pM 1 4j-v !-■„ 4aiL J tjuit iIaI jj£ jj 

.it j-ell (J «•>' ^jJc. A j >lc. jac. aj!3 L^J ^_j]l JJ ..dl a <11 j ji_i 4-Ha ^_i liC-Lo jjjull 
4,.Aa.lt jijLi-aJl jjlJ J3 (jliLiaJ] oJua. 4 <>K^ Jc. jJj- t4jjL<u5i]l 

(*< jm V *a *JI jji-i j«c J i_*jjj«-«JI j-o 4jl u.,i ja 4 _)jj 11 4ja]->jm]l iiJLl 1 
juio 4iala»all 4 _AaUI jj« 4jaJt jjIaJ! C'll.u} £Ac jli 4 j1c- j 4j Jib ISjaC. (jS^ Laiic. 
4 _jjj1I 4 aIt- 4 lAal-s-^tl l \ *v 1 ^ y \M .* «v \ \ ^ l^a lillll 4iL_o'yLj tt.la 4-o^-c 

«■" a\ H lilt lilllSj 4 JLllu11 jj1.aH 4_ail£-a jjiaJl 4alijaj 4 ua\ ia 4 aLo j ejjil 

, jjAaJl AlutC. 


jl—jjl 4 _ajJ JAo J_atjc. oJx (j-lc. 4 _jjaHj j!ut .a all Cjt ,A ju CA aa iwiJjAjj 
4 _jL 13 j 4 _Jja 11 4 jauaLuaa-OVI 4 « .» tl j jjt U*itlj 4 _JJa]I ^_S (Jj > u »It j ^LaII ^3 L-lSjaII 
4 Jjajj 4 j\jj jaJ ^UJt i_LiSjjll ^-9 j_ula!I 4 ajjj JIalsII 4 _Ut .* it eJiSj jjA 1 ~i\l in*lt 

Microbial decomposition cjLjj^ jj& Sij4a gjiji Jl 

Chemical ^ J—jl Photodecomposition ^ 1 ' J—*ij 





<pjjj£1i aIj*11 J-uLLuij AjjjJU aIbaI! ujUuIS]! jl <jAj .decomposition 

JaLii-jll ^ tf- jj( j i^-llA-C. ‘" ^ 4_S0aU J ' ■ ^-» ^ 

Cuts 1 a\J tCjh Jull CjLaj jjJc Ljoji A_J_ylaj]!J A_Jj$jllj 6j1 jaJLS ^^jjSaoll 

^LoiJl Jjjijll (jjj AjIcj -' j J V ^ J.l-all (j)-S ^JjjSaaII -LLl'ill A_a1aLa _^JC- i—ij^_li3l 

AajAj jl 4ila. jl AaLij AjjaII tlijlS I j] Ajli tilli Jll«j t<L^ia A-UaJ) SjAl] JAiAoiJ 
Cj\ ~'*'K\I JaUij (j-x .l.t.J wJLIa (j)j Aj^lajll SaIjJ jl A_)*AJila3) A j~i~> 4_j j^jJI 

>j'aU 'jaaII La! a* iajVi a_jjS)1 -j (jl LaS (AaiaII ^aa ^JIaILjj aSjSaII 

jj lAA (jli IflVial (^Ajj Ialq ASjSaII CjUilSlI jya |»Lm» AaaJI (jlS 1 a] Ajli 

JUALaVI lVAjt-a flAixJ j\_3 LaJ aC j ,A«LuJ1 SaLaII ^AaaaI Aa-lli wl)1_u]l jaJ ^-3 
A_!ja 11 AiaAll lljl VlKVl ^JSJI AAjtll J_JA»J ^jJ] (_JA^J V L$J AjAUdl 

<(_5_yA.l L-llx- i>a->a1 SAaIa (jj^J ^j-a11 ^AaLxaJI (jjaxjJ t-* lAiwJ ^aJI j^jJall (j^ ^C^llj 
^L*j» AaaaJI ,jLS I a] AJ]i JLU1 (Jaj-uj u It-j AJlula CjLaLoc. ^ If- 1 ■ •-. jl lAJk jJj-J Aij 
jl Vxijjcty’ 1 ^j3] ^Ajj Lila i L^Ajl jI-i'l jjli Aj^jill AaLcX (jC- AJ^Waalt dlLijlSil 

^AJk (jti ^i.Vl ‘- T i ^ Li J _ l- il i'll Ao1_j_u ^Ajl^j aS L^jl Ax.jA] AjjaII ^2 lIajjaaII 

jji] aSalaII ti]\ lil^U Ajaa*J 1 AabSJl A_y*_i jjV ^a jj ^»LuJl ^^"ulaII jy# a^ ( ji] aaaaII 

AAAaII j»AA l^J (j-u«a ^oll Cjl jj£^j]1 (JLoAauiLj Ala ULc j < 1.^1 jIauaJI 

^yjSi ALjJs CjIjjjIj j t^Lc. LJlt aJjE CjVL*. jj^aj o jj 3 j!>Li. 

, (_)ti ll. n-vil lIiIajaa a ^3 will A jyo 


1 jjA l- u lj jLoaSII jjAAaII jLs Aaj^I ^-9 ^jj^JaII jjAAaII jjJ] AUAa’yijj 

(_jiaau j aHjlS jjc- i1 ->T , ia (jj^j jjJ] AaLalII oAA ^Aj^j uIjIajaaII wIjIajj jjAAa 
jJ^aLjj wIjIaaaaJi jjAAJj ^»AA Aalc-li j!Sl Jja«j jj (jjSli jjJ] CiVLaJl 

(J \~l~U AJli (illA (j-lc- J1 -Aa£ j tj^jLall (J. 1-L~i!' J Jl jj^VI J SAailSVI CjIjIaT; jya jj£ jl 


X) A 



(jjjLuaJl Cil^u (Y • • A) ^^joa jll 


cIiIa jla^ 5_ll«i ^JC- CjUS^o jp. jcljjj t la. 1,.1 LuLa jjjV.l)lj ^jO-slujill CiLLl-i 
l_ lljallj Ljjjj ^-1 'j •■■ j jjl j/jl (J-la-D fJ i u Jl£ll u • ■* j]—S \-oajlj t(jlul ■* -*■ 

ftui _^JC. jj£j LjjJl jAJ I »V'«ll Lai >."l\ l111 aLau Jj-itj LagJ Aj-aUiuillj ^L-aVl 

(JUjI! ^yjt. Sesone oy^y* aj.u jta *^a (ja£c- cs^j Aj uj^ (^aII (J-^-alL <“il /ill 

2,4-dichlorophenoxy ethanol tP) <«=• _y*-> J>^ 

.2,4- D jA (jlu Lli> Alla^ (JIjlS l.&jc Lj£a AuiSll) 

dllAJJa ja « .) lllLjJj A jlr-U A jjo'i ^_4 LcU t j j) a jjJaJl (JjlIj jjAAJill luL 
‘ » 1 a>ll (—jjjJi (JajLLaJ ^jll jl t*.l—all |^-3 jLj.ll] <LIa]I jjC. 4-_ali. j jAL.L ->. \l 
jojJLJ jl A -k j .19 j i j. j.l» 11 A n 1 j . Lu 4_J jll 4 j-». L... U 4 ft iL.1t (J Juj j 

j-o % V O j_a _jj£( (Jl jia.1 <^-l) j_i LajJ £ A Sia] (jaa±Iill AnaiV jj jjiall (Jjl~> a 
(jluLaa.ll Llil.'l j.i/i 4_iic.Uj tliLjj (jaaSj jl SaLj j (jJ) 4_> jll CjLjjC. (^Ajj la£ .4 jj1c.U 
(_g j j ^1 jlllj Aujwa all SjLall <im j <JAa 4_i jll (jol j ->■ (j>i» j jjjLj] tjUi £a j 

■Vrtijj ‘Adsorption a j wall ^ —n — a \j ^^Ic. 4 _jjj11 aJaLjjII 4j«_uJIj Aujlajllj jJall 

j-o 1^ Vial <ulLu> i~~ilia ta.i l^la-il 4-vjV CjLjjj* 1I ^Ja.iil ^jlc. Ajfal' lIiIL ja Jabjjl 4_i 
(jLajll * jaJl j V t^jJtsaj ^jjjjVlj ^jjjH^ll (JaLjjII 4 -v j V Ajjall ja (Jlojll $ jail ‘. JAa 
^ILnll (^ jJLaall dllj 4 _Jjj]I (jLs Lajac. j tt—llLo) (jj-jji (jlul mi all diljUia (ja jj*iS ^9 
jjc 1 d U>j 11 a j A j jail (j_o s j_u£ cllLl a S 1 * 4j jaAajJI SjLall j (jdaJI (ja 

j jjhlll (Jaa.jan-3 (jl ■-.> -a-j AJXall (j-a __j_jSI 4_jaS (j)j <JLaJl aAJk AJli 4 jlr. j 

4_jjj]l (j-a \jc. y 1 Y _1 A_uiI^A ^jlajll 4_jjj]l JJjLjll (jail (j-! 41 (J~v\1 
A.'vj Vjl 4_jjuU 4ju^aL—a-oVI Aji-hJI ^.l>* J jl ^jj^alaJI j-o <jl A^_j jlaS \c- J jlall 
clijl j 1 <a]fa LojaC. J .^(jluLiuvJl 4_ajl£-al 1 J»-.Jla Ajiall jj^jl jjjjlJ A J.La ja jjJjl 

(jjtSft .Ajiall ja Ajjjll CjLjj JC. IfraaaaAj ^j]| 4-laSll Cjjl j LalS 4 j1a\jj1I 4j» >ull 



^ Desorption ^L-ox-iV' 

lilLii j ^Jb_uj 4_jjjll 3j '**• a (JjLjjIIj ^LlaJ t 8)1-1 

<ljl IjjaJl (J^Liajl—J ^LfcuaJI ^lUlbj ( J V - t^J-A .*> J V 

.511 (J_laji!Sl < 1 A.jLr- t^llxSj 4 jV \»^11 a jMi «\1 j . \*U 4iL-JaJ <JJix Mm a. t<Jl 

jjJhj .Absorption jj^- ^L^ixlj jap j j 

4 _£jaJl (JjuJtflj j^a-Lj Leaching ^ j.ixll Jomj-j ,^^-a jjaL-a.x.i’yi 

(_£Xa AwTi (Jj.uiU .Ijja}' 4jLlS jaLal ^C-j .^LJl (JltlJ 4jjjJl JjXttU (JaajV 4_Luo1jI| 
jjJI (jLuil (jx ti]j ~>n jt jixJ JL-UaJI ji LoS i4-Jjjll AjIjJj a jpj 4 ^.jJj 4jJc.la 
XUaII dill)ji. l£ jlj frLJI j4 yj ‘ * 'J- 4j ji]! ^Jan ^C jx jiaJdil l_jjjla <"* (jJc-i 
-v"' ^J_S jjp J j-iJ (_L#i jC- oXC. j l_fllipl i_ij j_la ^_S lilJjlj t^r )-»>« 11 4J 1 C - 

(_Jjil_j*il j-aj . J-Lla] 1 Ja jLoij i^jJl $La CjV-Ia-x tjjljjUl 4 jjL 15 1 j aft I 4 jjjHj ,2jja]I 

i^-aj Volatilization •a-jAiU *-*.jj a-ua11 CjLuj JaLiJ -xjE pi]I <_$j^-S/l 

(jlj uJlLl jjL’ (J* x^j t(Jj*xa1 -» all jxuljj ajLxa (JjSj 4i±xJl j]_3 (J! ja»-SM ' 

(j\i 4 ->ji) j 0° ^ j* 200,000 2,4-D jiuul 

(Jix 4 uil iil>iI (Jj »«*J ** all P& JJj3 ^Ljil -i>>J p <—i jpJ ^j)l 2,4-D j5*al 

<jLjj 4 ~illf.li £ya (J-laj Lax XUxll -1J3 ^ya Aj_^J _^jUaj3l (jli T ,>J j t^JaLoUl jl jjLslI 

. 4-uaLa. 4i■ j 

Metabolic Reactions of (j-jU-aJi dilAijuJ a^usj'jH Oteliill .Y 

Herbicides 

r* 

p\A (JxLjIS (_}x*Jj (4yl^aJ! Jl JiLi. ^yjjlVl Aai! k—l£I JJ-'.I ^V- (Jxjlj 4x1c- 


4a.^ ij »4 jx>all ,1ail 4_«lA 4.i<Lj)Kj.x 4 jlxC- CjLjLuHj ijajLxaJI tllljuix 


OljJfo (Y • « A^ 


djt-jbjll ^ya 5L£ <jbLLaJl CjlAUJU) j_pa_)l L)LmiI_jJ (_^aia ')j 4_J jbjj/iM AjauJ] 
4 jaijJt JJ3 _j\ nr-VI ^_S AaV| £-a lift t4 j‘m1t JtaL-ujVl 4il^j 4jj1 jj^ll ^h-llj 

(jiLLLjl ‘" >'\jxal (J n iN r-Lij jji j-~i ijj tAjiaujjll iljtjSjjlSiJlj 4 j^\j~i^V1 

jj-o AjJjJl tiLll (jJc- (JjLJ j inllikJj J3 l^jl LaS La ^1 oJjia-a (jjSo LiLilt 

cJxiii-j Oxidation Siui_S,Vl cC^t-illl »xj> ^-aIj 44_jjSIa3l Jj aTiII ju! j_j 

t^jl—all (J I-altl t<_£j_i.Vl 4_jSalilll LjlUc-L illi j ulA-lsbjjVI (j jl^l i<La_£jjJu^ll 
f j i ' «jj 4_uu3j]>d1 lT i^ r--' i'll jjli LiJ J 4jaj t- iNr-la'l! olA ^iasutj ,^(Jl jjiVI 

^Jill t*JJj LjJixj (J.Ju^j^)JbA 4_C- javaJ jjjjjJSJl (JXa] (JJia tillj t(J1 >al1 11 a ^3 
.e^J^ll iIujjS 4c.^a^a £a AjJjVl Ciitc-lilll ^jjAs 

^)_u3lj Ajljjc. ilj-a LAjLuc-b CjLuIL 4_jibaA!l CiLiSjall diV^Lb ^LaIaVIj 
bill 1*111 IjjlJ_i2kl1 ^_a 4jAni.1l O-flS <■* it J^J't^jA) Jjji La 11] Lji.a.j 

fJ 4bti 4 jLLa <^aJ jA.1 4J Cit nil (jl /ha j ,Ajj^aJ 1 AjjjS/l ^_$1*J jaLuaII 

.a JJ.>. all Jl^all lifc LoJS killlj 4.H null jM L ill j3jj (_J_|3 (Jt % all Ha ^3 (J^A.^11 jjLaj 

(JjjajII CjIjLaa 3j9j-lall tl)Lo_jl*-all jjjj jjjS 3jta lilljA Jl jLa 4jti (jV 1 j 
3jti1b Llll i JjI^jJaII ^3 /_) Iaj La jC- 0_j3 jlall lillij Lit Jill ^3 4ju_jil1 -it jail 

j_5^>aV1 4aLjJ| CjLSjaII jl Ajj^Vl Ajaui 3i3j (JjIaJ (jC- fl^j^itLall ^3 (Jil^ll 

Ij^Ij CjLuIL )jajt I.u «J1 dllxua dlV j Jjj^aa (jc. LjjJLj ^jll lilLj dlLI jjall ^3 
1'' LjUI jJ! jjJc- Lea Xatu J v 'J* it .*-vt1 ujl Hja (JjiaJ Ljl^jLuia Aaislia jjli 

U-k- CLuja.1 ^1 /jLoSfl t>a l$jk Jxai vial I CjLa jkall ^jlc. tiJgpf /j£l j >."jt J jit ^3 

t^ tj c. jj AjLIH AjjLojSjAJ Lj^C-laj 3° ojLc. t j llf-1 (jfL 111 l^la JjJC. j tLjUljjall 

^i -11 iM<tl ^3 



(jajLaaJl j (jjajl 


4^-jLjAja ASjJ^aJ 4-ll*La1 (^JAJ 4jla*Jual JuaVlJ (_£A11 l_j£^all (jli (Aalc. ALhOJj 

i-liLi jda.Vl (_pa_nj laJj 4_j£Jj 4 j ■ -1 ■ ni 4jjja_j 4 jSI j]l l*i 1 ViKl I - U. * ^ i 

(Jji 0 _^jj£ CjI Aa£j (j_j£j (jjJXoVt Aj jj£jli. (jjj£j (jli (Jliall (JjJLul cj Jc. j <4_La£ll 

jjaTt ^_jll jlj Ctlfc flA-C. li& j t^AfcjaJl 4~ 1. li jjjSj 1 " bja-all 

^ WJllnll Jjll 4 jK LajjLa (jjSlj (_^a 3I k-jS^all t ,jSj jf <11*3 £7 ' 4j£AjlSlaJ 

_^JE- V : »<;^oll A aall (jl lift '»JJ I**ii VKIt aAA ;_} « a' l_a£ liLbj 1 *'^ -V (Jjxajll 

(JlJ-U 1 (j-a 4_^l c-Lall ^ 4 _jS1£ 4_twjAj <_}jA-j t_£^allj 

(_lS^ja11 ^Al^J 4jj' a< 11 (ja Jjj£ AAC. < llWij ^a 3I (ja (Jl 4 AlU ^ll^Jj 

jli ijllall (JaImi jjic. j jLajSJt C-Lij] 4 j»> Sja\ jj&j ■ '- C ll ‘n 

CjlAjjjjSjlaj! fjJjSj i j-A CjLuAjII ^_S nlv ^aIIj 1a$1 A^jIAaII Cl^UaII ja A^Ij 

(J_lo *i£ j-?JI y-a A j- ml U ciiLc- ja-> a ^jJb. (_£j_Aaj CjLjS ja j_a Glucuranides 
A j^a jjA" ji <__i5k^altj LuiLal oA j jja jj£j ^jll j (Jj*aSj_^AjVl J (Jj*aS^Jj£ll 

.JAojII cliUloc. 

uaIaS^aJ) j-a ♦■LaiI yj-S tibjA j_j-Li 4-jj‘Llall AjAAijjSAkll lllLfi^all j 

jl^a. (jlc. V 4js1_J1 CjULaII jli SaIc. j ^ jiiuij l^Jili Ia^Ij ^A^Vi 

ja J£ JjLi. ejLall Alill f^yaJU cill—iA jjiu Lojj 4jj (JjLax 

4 jXH 4J*>) 'll ^yo 4ji LaS 4 i A 4i.^i (jjLli.1 (_>*yl O - lAA j 

lAA 4_lLaA J (jAa-J 4_ji VJ (j jSj laSl >nl (jli £aULj .^-a 

(ja V-lJj ‘AlJ j ^joiJ-a (JjLi. 4JAUJI Al JJjIaKa 4jjaUJJ 4 a. -a.) ^A^A 4j1 L*»-v jaji 
(JaxaJ lIiLuII ^ (■*‘..1 A-k") ^311 4^jLLall kl)jb;lijll (ja Ta^. 1 j (jli ^Al^i>yi jl^xll (_jIjc. 
f (jf j>l' 4a_uiL1o cLiLc. jaaa j_lc. 4_jj1.~>.all C)1.j^^all (ja CjIaj j^SjlaJl ^j~k1 ^i 
(jl_9 (jjjH ail iLS ^_3j adjLjl ja&JL 4 iLla>j A.,k~- -vj \_al 4^jLl_a 4 ojjL' i^Llj j 





jjljLlaJl Oljuxa (Y • • A) jll 


Lujj ALi£jji^Jl J oivjiSS^ i~.) % Afi.lij (jX- Alj 'u . i o AiajjuijJ&xaSl ujLaJ 

(jj_£j V) A_5ijSlaJI kljlXjjjSjlaJ] Aim iLij .A—lajjjnJI t.lA .’n^aJl j jlaJ jj_e- t ■ ^ J 
(J U4i lilli *.' *"Jj f Jad 1 (J Wn .IS L$jU ( jJh Igj Jajj^ail J -■ -H OjjjtSal \j 

eAJs « jjX- ClV jUuJ lilUji lA-«lx <A*-aJj ‘AiHa-a jjiaJ AglyCOIl 

^A LaS (jJ>U ji AlSlc Lijll (j-3 ciljLuaJi CijlS. I j! L-aJij 

5^pj AjjjoLLo jj£j (ji (jic. Ijj^aj ^jLuSil Ly lc. tAixa tdli >. *sjl±j tAAl^j 

jj^U Aj*jJa3l (JxUj]I osLm ^£\_aJ3 ^£J d)L«jjjyi l J-a Ajajijll AjStS 

cJ jLi^Ai J %ciiljAji j-a £-u^ i 5 j ^Natural substrate 

jj-o AjIjSM (Jxljjll «sl_* A L$jSj CA4x.Lijil jj-a Aiuliui ^ya Aja-^ljjJI 

^-9 J^VI (j-a ^Wjl' *jdai. ij* (JASj ji-V 

A.m aji^all AjSxllI A-j^vjjl^Aa A i jla.J f thj.J (jl A_jS-aj jtjljll (jli tilli As. j 


aaUH jIjJI jc aj-S CiSjsj Lj ljU ‘Feedback mechanism 

Al.iilm cJjVl £_ni tj..'<f- Jajj^j jjl fcjljll Ajjl^jll q Z aa j l (jlLaj AjU 

5jL«S ft-ljSa. 4_Jjl (Jxlij oJ_a (J_j-j 5 (jx. l^^Lc. A 1« y'j l^a A-L^laJ ^ ju~vlt jlaJilt 

U- 4 11 ^iLiAj lAh jjx. ^L^jll £uUl jj-0 ^ljjj £XaJ UillijJ .(Jc-IA 

(j jl^jll .^HLhiljo (j-a j AiX. ."' I^-S. J ^-^1' A. A_jAj] 1 Jaj Ai tl)l_jSjjl£xo 

(Jjfaj jjic.j (Cjlfil! t ■ >»jl uj^aJ l^jl V] tAJjLllI d)U!il£ll ^ A,.nal^ At.naJj 1 ^ 5 jj-vll 

^uU< Aj^l ^ laj (j (jjKllI jjU (JllLall 

a-isopropylmalate s-A>Jill ^ (JjV' ^j. 1 ^. 1 lSj^ 1 ^La 

.ALlij J^a c»ULj synthetase 

A IjUxa Ijjl jJjj J^jllj (jijUisJl Ailjuxa Jlaj ^jll dlLaJ jj^ I />-a A i.niUjj 
(jl_S .CjLuAj]! 3 ^-^.Lj (jJc- jjjJi l^jl ^jJl Olajjjyi Ax- jxS ixl 



(jiiLiaJl CjIJaia fjiaJ I 


Ij) LajS (JjJill T '!*> <i o (_yuJ AJls Ia^Jj AAjjiut j-x. CdtjU L$J 4 j.jiUll Jc-UjII SjIa 

A a a AjJ^jiaJ _jj ■ ■■ v*~i\ (j^a A-C-^aAmo]! O-i^J A_j31Ha 1I iliNji l til l i"t iK 

(J^La. (j_A ^ \ 1-iViV ^UaJ (jiiij LjJ dul£ Ijl LaJij Ajj^yuJI AjjjaJI ClIjLuJl i*<Wj 

A_llc. (J_a& <_l£^a]J J& La I jl j <^L)j li] j tA jlaj^aII A_±jil]l A-jfLijlSjA 

4a J L/' 4 -a in'l Ajl j Ljajl 1 jA (JLoSaLjj iLljjC- {_&^)A Afl i\ »baM ALaLaM ^3 (J j)l\ 

4 AauuIIj (Jj* (JLoIaI I ^jlc. Ajl ^»jiUU i_jS^a1( (J1a 

ALa luii ^_J La o j L.A ' i w a ijj C*ij1 -v (J «*j-a nil (_j^a A_A£ _A_jJtjll cLiLaJ jjyi yS 

Aj^jA^a. i-i'jX (JLvjjj t VL«i jjc- AjuaJjaII Ajjiill J^Li. lajjjjll (J«.a.j Laa 
ex& cj^UjIi (jj>A jiSjvjjj 4 jjV' a!au:1_jj l-^jaIi lj* 

T< ...' 1 ^ (jj-Sj <_£j_A (J-JA A j&l -U^£Jl i".A 

AauJLaja AJsjj i *i■ .■ j A-iIiJl iLjaj i(Jc.lijJl SjLa nJcAjj]' 

oV 2 liaaS/I lJa (jjfL) AjIaJLj ^ij^\ (J(_ja Ajli .H»a t_ySjj LgjSij 
.^ajjiyl Ajjj ^ o Jjijj l$Jc. i_j$jJJ AIaIaaj 

iic. (jJc. Oxidation dealkylation (J^Vt aIsj s^V' CjLaI jj cJ Jj 
in vitro ^ aJI (jiLSJI ^ jLA aj£J1 CjIa^jaujjSja JLa*jauIj CjLS^aJI 
( jJl (JjSJbU LkiSa JjjLAj All ^3 (_}c.liu3l SjLa tjtjjj (jjj JaLnjVI lIiaauj 

Ja-83 ^jA j ja.laj 4 L.) ■». ^ l^ji Lai AjuLa1\ ^jc. aJ_jJjaaM <■' J A\^y^\ J 

^_a (Jc-liZj jji AjjJaSlI jjc. CjUSjaI] iaA3 ^jSaj Ajl ji j_j^& jiHj (jLjjjll aLISJI CAjS^J! 

ypj]! ‘*~'' ^ J (jjj AaLc Aii-iaJj t jlfilc-VI IjA jjJjj Loa _jjSSll tilljA j tA-lr-Aill ^SI^aJI 

CjI£ jAj JaUjjVI Ajj^SJIj t'-llaluiA (JA l^JS IjA (il!Lo 

CjLc- ja% aII eXAi CjLjS yn £ya j_ jjS J i_ij jaaJI Lh>J .AauJL^oaII A jtl-all 

AjjliJVl CjLjS^aII A_ii (jj-^ yi tA_jjlc. jjc. (jLjjj Cjli-i»o La <^-31 j g hj 



• • A) jll 


J-l£l jj^ol J^uitll j tLoll ^3 jLjAll ja Jj jj j^oVl * r -j i '^ - AsLjal j(j AjjLajjVlj 
Cjl&lu^a jjjijj i( jjjjJt j_« LjUji jSSl jjhjS/lj j^'j^i j-o frUl tjLji 
SjA (J2A—i.J .Am- j'l jjJj_U.ll j_o *.1—all ^_S t—iljjA J_j£l jj_liVlj jjj— hT 

Lajjj t^Lcll 'jj L$JLjj Sjbj Jl JAlo <c- jAyAi jjjLljjll obSj-a jj^jjAii 
n-j-uijjl <jal£ j/- jj£j ‘. .uA<» jl ifi jLjill 2Ja jl Sa\j jl AjJ jill ^j ■ aala.31 jl £j jjj 
j-«J t jlJjjJ JjMl j^-La. j^^Jl (JbLa. Q^aj 5i-all L_±£jx3l jljjil £_« -LL-JJjVl 
oLaj AS jl '»3 j jVill A-jflli ^j j jl ^ L* .al l ujSjaII AjAjill 4 *. --»! A11 j.. *1 j -1 1 

(Jja. Luj fciJaj (jLAk.1 j* Jal Ijjli u^J Jjj»-<jl jmj j^J oil jj)M Alljj-iJaA 

j«o <■! j-J>.l j& fijl-JC. A^ajmjjSiall AlJj.>>-v'llj t^j.aill jl AjliJl i_j£ja] 1 jjaau 

c ’ Organelles jjSijj ‘fj^jjjjlW (Jj-aA-Ji AoxjiLjAjyi a£ .iA 1 i 

Aj „ i, ^» j j£j jj ja-j]l A-l ■ '■*1 ~- (jl ^tjJal jll j-# Ajli Ajk-J . g £ J_H % ° * J l^- 2 % 
^-ill ^bluJ l ^ylc. (jliaj AjU LjLi^.lj i^Uajll 1A (Jju *js (Jc-Ujj i_£ ja jL? Lla. A-a£-a 

j Detoxification aja^JI aIL jiL£ ^1 Aia_mljj <_Ajjill <_£j*ll l j*il-> ii > ljj JjAj 

1 jl -■- j a.V „M 1 l> ,-w ^j^Lo ^tllaj_tajiJl I^A 

The Main Site of Metabolism L£tplalll A^aJjll j-ilj*31 -f 

Reaction 

AjjiiJl Cjl_ 5 j£-o 3 l jAJ j-oj tA_ j\aHj AjjJa-jVl CjMc-L illi A li>* ‘il ^ 1 t>»x j_Jj_A 
( C^jjjjKlI ) f lj-^ A -11 AIaAjjXjII J fll y 'll j_« (J_S Jl_iAl lAJk i j—3 A—al^Jl 


(LLjjl uLuij ^ y lj ^ jl j ^ J A_LojiLijAiyi AAuU j djLaj^o jjjjIIj Lj jAiSjiiAlJ 
j<# i_l£jS ^- 2 ll Ajjjll (_ 5 -lc. Ljjl jAV iiDjJ A_Xoa 1 CAJjS-all jjSl j -9 oljjll JJJXJj 
(Ribonucleic acid) RNA lP 3 -^' ^ uai«1«>1 opj^ 

aJjI^JI a^AjII saLJI ja j (Deoxyribonucleic acid) DNA j^V'j 




Jalaj el_jill jji ^jjjjSlyt U-JjJUjjSUlt jy-° J k k* J * Ajiillj AjjI jjll jyal^ill (jt 
V ^J!A fU jm Lfcja ^ajUJl *.LL*Jl jjl i_OLj lA-nU-Vl Cj-* £jj~! 

(ER) Endoplasmic ^l-ll £—« u Qj-^ Ojj-^ 0 ^ 

(jl jJljjj «»jjij-aJI OjlaJl Li \~i a ut i c. V' (j-* L$jl ijjjjudi (j-aj ‘Reticulum 

ASjAJI aAA (jj-Saij j-ill ol_jill (ji US AjIsJI Ajtuda jxaj Aj<» jlijAjy! ASaJJI 

lllliUaJ^a. (jjSJ ASj ‘Ac-Uol (J2a U UllSj jaa. U^ 1. ^.aj (jjulilc. jja 


1 fljl**_. W^1 2 !j <4 ~i.* V ^AMjf'yU jAl] ASiu ^jJiill^j ' L» ‘ ■■ j OU^jjjj^yJJjll ■- -"*il ' j5j 

1 ~" jl Aa<oI ASiuJI Ailaj (jl (j-e >ala ASji* jAiii 1*1 iAjU^lu^JJjII 

(jl .litij US UjUjJjyi £_j jjj lYnV AaaJUui AIj . „j jjj*j L^ji V} <UUl 5aj>. tia 
A ai'i-y all « l^a>Vl (j-J) f j mil (JUiAa-oU AL-mijS (J_a*j \ j 1« >j ol^ilU L^JUajI 

jU~i ^_a La jj.} ASjJLU ^ajLall ^ L.,.." ^ \r. a^a j ^tkAsjjj Aalallj 

A_La jUall Jajj jjll <_1^U A*.j3b>uyt AS i.tl) j^aLc jlaSal [> jgjt aSj ijjJJjjJI 

iUiUll (Ji u^ia A ilSaj Ia^J £jajJ Ujjj SjjUaII Ail4.1 ' jmlij l^JUajlj 
A_jlalLj ' jjlf- vll (jSaj ^.jll tjl Vi UlU_j_aj jSaollj ^ luJj 

A IjflMI ill lj jal' (JS All j) A*J (^Uall Aa. jJj jimajl YT • — 1 V > Ia jiS ^laij 

CJ jSaJ L-l. yjj Lull (^ J_S^al1 J A_j^ilij Ij jA-jS^jjaall JU 

jjlc. AjljjS-a Vj ‘U AaJ La^jx-o UjUn j^jiul Ai^lall ftA^J AjIc (J*aaULoJI 
«(Jjuaail A_d ^L> (^111 l-> ia_yll jj jjic. j Ia jOjuiSj Ai^Ja (Jj Jal3 A-d~kll 

A Ij. ^ Ajy^laJ (Ja.1^0 15^- (jjSJl IAA (J - ^ A jl or. (jli ulc. Ai—aaJj 
V lj-1 LJU j_jSa-all »j. .ifl'ill (jlj Aa«j5tj_jAjyi ASaJull Aaaj^jiy I a « . ..II 
ticUall iaUj A .u'KUll jji diUjJpy I (j 4 Afcja-^ a Aa. jj j (U Aa (jlJ Uj4 


(JJLIa A_a_jAj 1 jjA AaLU (JiVl jj-lc- jl A Ijjxjh L^J A j.jiL" 





jLa fl^l l 11 a «uV' (j-^- L^lc-lij SjL* i— ijj-iu jjt. <_$j_i.l 
(IjLajjj'yi ^_id t*l i*i ^ tirtj J A^lH^dl ilaJajll 

aXA iAjauJI lia lljLajjjlj lAjjjVl lllL^aJ jjl lAjjjbll A-fLukll l*ll ajjjyi 

‘A J.l?i ■% 11 t.)>«SVlj iA-JjLaj^jVl ALjiAj^IJ^JI di^Xc-lixi ^_jSj ^lll l~*ll aj jj^I Af>*1' 

{JI jpilj j j*i1l £.1 lu£| j tlj-ii n lVl j ji (jjv I a^Vlj JaJJ^oll JiSlVl Aaij 

AJI i Cjljuj_j_jSjliJl ijjxaVl JAiJ a 'll n^>Vlj iA_i3_*jjVl j jiull Ac^uj 

s->-^ Dephosphorylation j— is a _1 L c . j_J 

A_ili j^jityl a£a£Ji ^ Li»_i1 Uridinediphosphoglucose (UDPG) 

ill I n~ii mjiH (ji j\ aV-VI 11 a ^C-OJj illjlAJ jjSLjlaJI (j jKl £_1 o ya jj£j jjl ILuo 

‘Cytidinediphospho (CDR) . ^ CiLjSjJI J-iA u— & u>- ss 

itjLajV' <-deJj iLiaji AiiiJlj LJridinediphospho (UDP) 

Cibuljll Aa».mjl (j_a djljiila-lkj L$j 3 AjjobU aJIiuJI CjLajjjyi jjJc. i~i jj-U 

alA (J£ (jlj A_j^jjHyi A In* )Vl Avails j_j-o j _jA l_a£ i^ASl A u-il ~i AiuaJj 

,jl djLulLi (jliLluaJl Cjlxu* (jiaji <^-9 aj_ij£ A_L4 aI l^J Lj^Sj ili^lc-lilll 

A U.* 'Vi jjjj ^Aao Agnail (j* IjA jiJJj tljgJ 

JiVl^ jl^x j'ttH ejLa LgJ l_*jjij ^ ~11 j A_j-o A^Uull Aiajjjy 1 

A-JJJ^Vl _ a^J \.J (Jl A.M ‘(jJjJ-J' Aim-S^^pjA * L* L^a 1 jjS a-lu-J A fn* a 

kllljJjjiuiJl ullUgjjludl j jlA~i |_pa-al-a. jjiliiJjj j 

lA-JJ^ljill Cjl.2j_^uLjl^]l (J-jiij l(J_ojA_fc yc^cj A_ii.j^ll A_laj!jll {Jl j.1^1 (JAa 
a.1 j.^> ll i-'&tjfi.H ll ‘UDP j CDP A tU ijijll CjIjS_^x]1 {J^ti. ^ya ll)ljUJ&ui_js]l j 

jl Ajxjiljjjjyl A^Un ll j_j^a >J H J jl ^ J 





y* L$i© (JiJ Laj j {jj* a iX\*k * £ Ijjl lilLiA <jl j3a*“ gbJoJJ j 

<AX_pJ IAA ^uxJJj M—l^jJ^jyi if ^JLjILj (<j« I <SloAA] 4_.<-ibx ^ jU^'p 


djljj£-all L«Ia LOUkl ,jj V l«*Jj <j]j t* ll i <11 A ju'lljj .AjjjljII CjUI jAiJl ^ 

1 «jjj (_>«Lja.Vlj <-ilii-dl A—ul.ult ^_a A—i* aSjaLAj 

A_jjlji)l £-1 IjjVl gjlj-3 (JIj-ajl 4 al^-v^l Jil^aiVl ^ j_ii ^_S 1XA Ac.Lju_] AJj v..j| i aa»Vl 

i>l l 


pJfll J JjaiJl uil jSjUSj * . t 

Photochemical transformation lMj 

LoIa ijjA (UV) AAViiiiiJl AjuiV I (jaAuJl (■ yJa C-ttL 

l AJaJjJaJI (J^al^aJl ^Jj 5jL*A='yij JUaj nZjl 1 jj nil (j-o j ^AA 

4j<_JuVLi 4_lLaC. I_S^JOj < pJ-J 4_iAaj^=kJl <_^pj Ajjiajllj j 

AJuuJl oIa ^ jjjjj t Photodecomposition 

Cj ^ j 5j,i.n al t jjJ) Ajj^AaJl Ji ^jdc. o jaLS Photosensitizers <-^TiS j* 

q\ w j aJ j _iZjlA_LLai] U H (J UVl A j1*ir. CjLjSjJI oAA j <jjLuu£J 

Photosensitizers -S LoU Ijja uj*Jj JjLijjjjj OaAjjSJi cjbSj- 

gjjJl Ta-ui^ll <ajIaxj£J 1 ». tlj^Ltlij A* jlli ^3 t.iinjl Aji ^^31 jj-aj t 

jjjjj > <^jU 11 iljLiSjJI A »jiUj (Jc-Ulill Ac-^lu «_ajA^] 1 l -*~'J* v (Jo-UaH <j3 

Wji j\ Photosensitizers Li_& J L^jl L^Jji jjaL<-ajUI j .kwjll 

(JJaIaL**®]! ji_u«aJJJ ll A M Vi l (J <•> ^111 Ajxall t (^S j >' (_}-C-tij LjjSL; AJ 

A + B il^A + B*-►(AB)-► A - + B _ 

_yya 



ijIjLlaJl Cil^fa (X ♦ • A) jll 


A + B 


J^Ia‘ + b- 


A+B* 


(J—tlijil iill djU^Jl (J, u"i B J ^ A (J *«J ^ 

tiny Vjl *>^=Jl aSILj oLa. Ijil jiaj JjV* <^3j Photosensitizer 

4_jjO 4_1 jUua 1| Lai ^al' yjLojS]! (Jc-UjM £jlj <•- ' Lr. y *ljJnH £* (Jclilll 

■13j .^\ jrliiy AiUaJL (Ja^j gjill ;UiaU (Jc-lijll ajLe (u-LuJl ji J*j B (jU 

• Jaaa) j-ill (Jlaull *.Lu1 jj^JJ 11 AaJiLa ajLa£ (J>uu (JjjljJaJl J ,1a. j 


O^S— 


Cl + 




o 


/ VxmJki-CHa CHjOH 

' NV NHCN^ c ^ + HC1 + H 2 0 ^ 


jjj 4jkubU ajiu Jjc- AjjLj^VI LiIjjjaU t*t,w'i ajjJall ^*1 j 

Oxidation #.w_£Vlj Hydrolysis <^-^al1 J U'l ) J^L-j 
c£M 4_ji ^1 j Ring substitution ajLJL JI.iaL~>V'j Polymerization 
o!.lyu » k» ■» (j}J LaJAC-j 2 , 4 -D LaS jjJS a^p i_j-o V-i-J Ac. 

A a t*Vl jl 4-a wiVl (_j^a (jjiAiiJl 4 a-Jill j^yaL-oJLal Ifl l^aj ^jll (JjIiLjLJI 

t4a ijbt] l^iiajiu Ajc. Jjaull (jiaju l$J j^Jaj ^AjjLjjI CjLS^o lgJ£) Aj^iainll ,jj3 

(_}'■&>■* j (jli jjL^Vl (_)^*>a i 4j1 V) J 3 *® 4jLoVl SjLJI jjaiLd 4 jLs sjlc. j 

^jJ3jaq1! ^tLa (jls Jllall (Jj' - ■■ CJ ic. j llgijjaj Jya (Jjaull ^3ljj 

* AjIIjII CjLSjaII Ja.W AjuiV (Ji^yS j^S£ Lij yjS^al 



irtll JjaJj 



V Ljauij dAjjll ^ Llaj cpAj V paraquat jS' Jo <_£j* jl jAyj 


•AjUjII CjIjU-lII £ya (JuaJJI t jj-ia (JjlL j Aj£Jj '' 'Vj*~~ Aj 



CH 3 NH 2 HCl 


i_±£^a] J jhlN jjjL jJt (Jj l~k.il (jiajJU (jl L<o£ 

^jS^dlS aIsJj aJI jail SjlluSI jj Aj-y.mii'nV (jjj AjuibU trifloralin 


rr. 



(jljl C)l^i4 * * A) ^J4«i jll 



,jjL£]l £ jLi. L^ulclj aIsj fj»'\ ■*•«-1' tl)\.lLLa «!■»» -> (jl f*jiai Jlj 

jjJijjJs (^ijJ tamiben uhj- 1 *2,4-D ^>1-4j- J_lo tdJjj *^ vitro 
jj' j^' ‘ioxynil ‘bromooxynil ‘trifluralin 

*. jjJall J*jj l^~~n\r,Ul bjjj Jjjj 3 ujLjSj^ AAS i .nml djl_us!)li}( (jli Ljajlj .triazinCS 
(j-s ft- jJLj fjjLSlI JiJ.1 lift j^laJ (j jjXIja Ji-o tillij (jjlfkll £ jli. 

djIjUAa]! eia A42 L jjjua TjjA l.ul'i klAjLuJI alt J!u (jl 

Non enzymatic chemical _r.< 

reactions 

1" )l (jjjl oj»a ll jJk <x- bJLA ^-3 (Jj) -a.il] ^*>1 jLlLall 

S^i Jl \n i nb uiUij JjIUI jSfl (_iS^>-<JI (jJl (jjjLjl^jII 

UlAJ Jfilijll 11 a (jl .’i t")iij (jLS <jli t JjUjSj^pjA ^c. (jji.jJlgJI 

(_yuJj S_pJl l"ll jjj 4 -^ jUajl 4 7- ■ "'Sfl (j<ii Ja &9 4 ji tlu> ^-aJjjl JjtiJ 

£_x> (jj j) <iju 11 (^-aj jj] jjc. Jfi.Uj (jj-la. j^-ia .13 <il V] t'LjlJc- (3f-*-“ 

(jt Jjj-u« ajill jJi ax:jjSjk. jl ji benzoxazinone o^J! 

jjc- benzoxazaleane u^* ‘l« 

j*j benzoxazalone u^ 1 j^jjv ij] ^ Jj^jj 

,(jjjlajnlll Jc.UjJ V <—tjtj 






CDAA Jk Chloroalkyacetamides 

,'u—*1 (JJl (^bj <il_dIjSjl^Jl j^pa-aLaJ ^jba (J-Lalj l j«/»j A>a * <j5ujI£j**J SjUI 

.diallylamine 



ClLc JJ><! £-0 ^ILixjS (J-C-Uj <JLaJl o 1 a Jj-i LaJj <j1 liLi j 

~<J UJ^"' J JO«Jj (j JJjU jU» 4j jli-ftll i* ilf. Jl jl i_j£ja 1L ^ 1J-> JJ-ljfrll JLujjSJI 

J-ku V ^'j O-glucuronides N- glucuronides 

C*h 4j1 jjk Sj!Ac. <Je.lsi3 <^-nj ( p. g] ucuronidase 

<jiH jjJc. (Jjjll (JjSjj jA j *4“jj£jkH ihlhxfy] 

xjjjSJii. jjLs «4-hUlu]l Cj\ajxJ 1 jj-Sjj V1—aLj (pH 3-4) f-V 

A-LaJ^jyi jJt i»l)^)Lc.Lilli (JiLk j-o LjaJ j llll jjll ^3 (jj£lj LaJj (Jj 


rrt 



tjULlaJl Cjljuxt (X • ♦ A) j]t 


' i »ij (jt (3 c.a» »« ^ ~y __jj-SjiaJtj 4 n a i J ijjk ji. iv.yi 

(jjj A aJa. Alalc. Aii^J AjJjjjSjlaJl 4 JajJ^Y I ‘ ~ 'Nr.' a~i\l ^UKJj ijjSjLkll ^JiLoll 

Adenine Uridine diphosphoglucose *-aU» 

CjUSj-» jaw jl (j^^' t>° diphosphoglucose 

N- -(j (jJ) (j.,1 (J-ol£J1 (J_jjuSI IAA AjjlS-al jj-lfc (JiJj <J**j 

dil . j oSI b ajJ lo (ajiaII <J < >•> n jj bjuaJI <Jji glucoside 

.(,VnJ 3 t> J .ilv j) jjjlJuII ^4 (JjSjj 


Oxidation »•***&! -T-t 

tllj jjbl ■* diljLiLo Ij jjS 4 J" " 1 ^4 Lab ljj .1 0 N ■ j *11 d A wjj^|l 

jjl i_ij_)J«-all AJli A^jIajj id)bwjjyi eAA ^c- ^jiali ^LoSl (j* Ajli 

j^jll d»Lajjj^t djLe. _>**-» _jjSi (> (dehydrogenase) j} jjj 

jjx. Aj d i baj^jyi £ya ^.$4 AjjjiLuh! Ai— a_Ij iA^ia^JjjJI S-luiS^I Ijjl t. m,.Vl 

substrate J^tij ojL> <^1 ^ Jjjj ^^i l^^J, <> jaw L£j aSILII ^LuJ 

eAA 1 jjlf- (j lLu AJli lift VI (JjaLuiI La I jjj Jadj 

;AJdll A- b buallj tillj (j& ^jjfcjll jjSajj Oxidases S-imSydl dJ-ajjjyi aJL^JI 


R.H 2 + O 2 _+ H 2 O 2 

R.H 2 + 1/2 0 2 _^ R + H 2 0 

j^all diia jl djLajjjyi £ya ^^jJnV 1 A.C-j^~kall J A-SJ*Jj 

eAC-l.n A I LclJjj dLajjjyi (JjLiJ Lubu l_5y^- 1^-jSlj '-■* ll 

Fe 2 ) Perferryl ion-protein complex & j-SJ Ua^l jj ^ b Jb t*llj j (jjLtJl 

(Jc-liill SjLoj jjoajuiS Vl isjt- -1 =>Luj] ^jJc. jc.Luu djLaj^jjyi #bj (+ Q 2 


.rvv 



(jSjLiaJl CilAu< 


R + O 2 


-►RO2 


j^uiSj^pjA jjj! (jlLljVI tilli jjic. aSl»^\ ^1 (jxj 

j' Cis,Cis-muconic <j-l} Pyrocatechase cUf? Catechol 

Jyi <jLU» Hydroxymconic J) Metapyrocatechase J ** 1 


CXI- 


Pyrocatechase 


r <So 

k^T 0 

OH 


,J0 


Cf H+ ° 2 

V^OH 


-CU^o 
"oh 


at 

OH 

dioxygenases ji true oxygenases CiL^j^yij # 1 ^ 

^j-c. j mono-oxygenases ohj 1 

R + O 2 + XH 2 _*ro + h 2 o + x 



+ O, + 2NADPH 


;AjjLojjV I CjbSj«U AJlmjS <jL»£. (_^Lo till j j 

^^yOH 

kJ 


+ H 2 0 + 2 NADP 


(J-C-lijll SjL-cJ (jiauutSVl JaL-Jjjl jj-lfc JaJii (J-julj V CL)L-oJojjk jjl i*" i j- 

Mixed 44 a blj iiiaiSVi cjLajjp'y a ^ j\ ■»<1 iicxtiii (jc. <ijiuu> 4 ~'^'j 

lP 3 ^ ^ ur 1 ^ hydroxylases i -o*j Function Oxidation 



(jjjlii>It Cjtjuu (X • * A^ jit 


N- or (J^“ wlSiij (Jc-lij JjxuSj <C. JAV » Jaliijl IgJi (jjSj CiVIaJI 
:</4^ £jUJU Jj-Sj j^fl' At,***- jiij I^jsj O- demethylases 
R-NH-CH 3 -► R-NH-CH 2 OH -►R-NH 2 + HCHO 

;Cjbill (jliUiaJl tllliixa aiuiSi aILoI ( ^L LojSj 

I demethylation aJ j) i. h aj 

J5La ^ Cj!Ac.Uj11 #1a xSj diphenamide ^lijL b <■ chloi oxuron 
<_,!& glucosidation ajLoc. aJ^Jjj U u j i lit 3IALJ1 Jjll ^31 CjL£j* 
‘des-methylamine j jjaaj 3 L$j]i JLldl 

(_y iii (jdc. A-)ji>.xH CjLjS^JI jjlj a Loll a j>J jjc- n-methyl '■iAjSj* i>» 
iijLojjj] (J-jlL demethylation J »jaH ■Lc^ya .t ail *1—all A_u»-all <_ 

(Jl jJaLj a^c-l tn a (J_«l jt ‘ t ' U-Vi A 1' (3^ j^ 3 (j-C- IjjXjSjjaJI 

NADPH lH Vxj (Nicotinamide adenine dinucleotide) NADH s j>-° 
j| L^J (Nicotinamide adenine dinucleotide phosphate) 

(j-t j A_jj1 jjaJI A ^ 1 ,a-jV' ^_a 'L.jjLajjV^ OLjS^yal! * HaJ) A1 ul_£j 
J a-Sa (J4uj Jj-jja (jj j_ijt J_J-AJ Q-J> _J g hj l—« <J-lo jy_iiljiv-a (j^jjSjjLSio 

o^lt Lilli j-jjL u-c- t*iL-j| (j-Slj hydroxylase a^_L>Lali aL -Sjj^JL 
C5-1.' hyroxymethylated V jl is^-p ^-jUj 

u!—* ^—J+jll ^—*j a— ilaJb aLj—S jjAi& a— 1La —aj benzylalcohol 

.<* jl*-* Jjpi J] Jjajj hydroxyphenyl alchol 

(jiLaA.1 jl tiLjj jilll Jla AjjL JJiV I (jisL-aA.'ll I A Slail AImlS jl* O Vi 

2,3,6- t-r 1 ^ J-* (jl <j—# tj A jjtjjH 4y t iLj)f\ 1 -J.1& ^_9 i *1 jL ^jji_Sjjja3l 

<*4 V) lAlwiSjjjjib aj i'ih'i Vj l-o xaJ CaAj trichlorobenzoic 



jjiiLlaJl (jiul 


4- acetic acid <j-l] 2,4-D Aspergills niger lU^> 

2,4-D-U3JU£jj^il el& JJL»j hydroxy-2,5-dichlorophenoxy 

4_aLkJl ( jS o j| V *. ^ jJaj^al) < _jJl i £_Sj ^-Jb^all t‘p ) +-K.H ajj (J\_ajj| 

2,3- ^ a\ (j-a (Ji j ASj iLd j - all (."J jj (jlflLm ^-S Ijjfc ^ j hjj .4_ijLa jjVt 

2,5-dichloro-4-hydroxy- j dichloro-4-hydroxy-phenoxy acetic 
iiiV^buoll j .iIiIajjjSjL. Sj>wa JLJI <^_jl phenoxy acetic 


CjLSjji 4-LuSjjiiA ilAjLeC- 



2,4,6-T 




(J mati 2J3 CjIjLuc. (JauOS (jjjljljj]l CjIjjaJ 4-ilaJI Al^jj 'ijflti Lei 

jj —iSJ' —Sa j demethoxylation ^—S^LwJl j— is j demethylthioation 
3_iLJI <L>S jjojfrj amiben uh^I uM j ‘dechlorination 

cJ_ul£ ^jij ‘Oxidative cleavage AjjUxiJl s.wSl a_*jjj tic-liS 

(j^aj V <Jj *■■ ^_9 j S^w io J] (jLlLLsJt C-rt 'Uui «-L»« ^ AjjsJI 



jjiiLiaJl t ?|1 ^Y • • A^ 


Ha ^.s l^jj t i«V) A^olgJl Ai..x t yi (J*aj ijSlllljj iI^Jlj^>»j 

(j^« _>^ aS if* A LlaJ -CL DNOC '-r J ^^ a (jJ-4 LJ-Lall (JjJ-u (jJc. J iJLmll 

2,3,5-trihydroxy toluene <jA' Arthobacter _>&*>>jV 1 j Pseudomonas 

>4 »1%3I Jllijl Lj-ljV JjS >iiij (J_UaJ £jL£ Lag 'o <J£ j-a <j? j ^Ul 

>Ls £j-n U 1 A jllm^ j^AaA (jjSj (jJI 4 jlLba 31 (Jcljjll djl jkk JJjJj 

;AJU11 CiljL<tl i^ia-L JjIojII ^jj AJla All*. ^ik 



I 


ring cleavage 

3-methyl-5- ujQ ^4* JjLuj Pseudomonas >Ls Liu 

3- methyl-5- J-jLJi jj_inli c_j_S^ Jlj_lkV 3 >.fo eUjj aminocatechol 

Jc-lidl <a-nj (jjlL <11 j) (jli jjSlilljj nitrocatecol 

B- A_ujLxll Oi_u_SVl (j-Jjia ,j_c. ullLjiil y_9 (Jjjlia Ukll blll.l_nx ) {J-A-aJ J 

olxjia LajUjc-L <j\g A.* aj 2,4-D JLuu-uil j aj-^iLu! 4 i,«-» 1 0xidation 

(_pa-oLk t.">V5*iI* a ^AgJ 4_jjbj]l g-1 jjSfl Bj-iL 4_a.jJ (jJc- li* jjli ejj%~ia 

4- chloro-2- a_j-uLJ1 <L*U' a_ 11 j] jjti ‘(2,4-D) AjLill liLLJI 

(JHi 'La jl ^Jl ^syj (MCPA) methyl phenoxy acetic 

^lljjUui! (JjSil -jlilli ^-bo ^jJLaJj j^yaxj aLj 

i—lS^o ^_9 i*Q -vj La (J_la <-4 T >j .4 jl-vll .j>■ A 1 4 jjjLaJ' Aim lmlL Y ^_S j-all 

Ljaicj ‘CMPP [Dl-a-(4-chloro-2-methyl phenoxy) propionic acid] 
____rrv 



(JajLuaJI dll-lLLfi 


(a- p and w-Oxidation) o^-SV' oDblijl < »ln« £l>j1 <j!Sj eioau 4Jli 
<LAJ! vIjXj s^MiSV' JaAj phenoxyalkanoic i>=^V 

2,4- j p-oxidation 5 —*4*1' ^ ^ Vl * —-I j^j i—tulaJI 

jj£j Uij& Jaii iij 2,4-D J! dichlorophenoxy 

<LAJI .lit SjUj AjjjLaJl <LuLuJl (jjjjSJl 


lJu]l jjc 2,4-dichlorophenol Jj 



CjLxoS j-Ujy ^jj 10-phenoxy-n-decanoic ji.iaj.i5j 

.© -Oxidation fi$B <A_nj tdlij Jjjji!l j* Sjoj& 




YVA 





Conjugation iaUSjVl-t-t 




(J^ikJj AiuiSjjAi^Jl MjLaC- UJj-la. Jbuj 4jlUJl ojiaiJl 


.llllLliJjl (jjSj tlAiillj <jlJjajl Qa ^ ti' 1 ® 45^ J j?Jl 

di\^)>u--% 11 j clLlJ! ija il£ i * i d£Ac.lijJI oi* ^a1 ija ililAjjjSjiiJl 

(jli <il]j j^ya 4-ajbUl lIiIjjS^jiII ^a1 £y» _)j£^1aJI (jl JJj i£Sl_ylllj 

jl cjj“' ^ jj \jflH till Cj4a> a £-a 4_laljjji f-LJ L-lS^oII jSjlaJl (_)^a>i\_^. 


(jii *-Jj jj-jUl j lIiLllIjJI (j^i jiulVl jt Jj<kj1j (jjjSil 

^^.. aj i^j i^. 4__xa JpLjjlj'y] A^jji—Jl ^—9 (J__c.\ijJl Jj— A tljJ auj ,<iJL« utSb 

i k> 4— u—« ^1 j jW j 1 lh 3 ^ 1 -=*■ J—iu glucuronyltransferase 

JaliijVb fjZ njj* JL> A-uJij jjJ) uridinediphosphoglucuronic 

0 -8 u °^ Aq ><3 jj <J±uiij^ijA 4 _c-glycosyl (J-injj 

jc.lji]l L>l «adeninediphosphoglucose t> jl uridinediphosphoglucose 
j cytidinediphosphoglucose J- 1 ls j -iSfl - 3 ' 


u' j-^yj J-=^' Jl* JaJ-ij ifr 1 u!-s guaninediphosphoglucose 

ei> j»_kl j_-a liLjjjjSjla. 11 j_pxoJ_i.j (j_4 5LS L^j3 *1 .1 ^_U1 CjI^ \ ■ .i — oi l 

H ,'jyI (JJjia jx. 1 «.'j jJI i~ il .lj j (j^oj nJli5lc-La!l]1 

amiben oh^-S/ 1j O-glucosides 2,4-D u-* l5-S ^Ixj jjS^k 

uj^ oUaUjjVi ^ UajN-glucosides oi^ Amitrol 

t yuSjjj8i1 ^yiA~k djltUlnJ i" )\ nil 



Ijjll mi% 1| till Alls Jjajj 



o ch 2 cooh 
ch 2 



CH 2 OH n . 


P-D-glucoside of 4-hydroxy 
derivateine of 2-CPA 


O 


o-b-c 2 o 


0H OH 
P-D-glucoside of 4-chloro- 
2-hydroxymethyl phenoxy 
acetic acid 

COOH ^ 

Ho I H h H 2 




HOOC-C C-N-C-C O 

H f^r 


Cl 


V 


Cl 


p-D-glucose ester of 2,4-D 2,4- dichlorophenoxy acetyl aspante 


1 flliXai j! JA *tll lIiI.'ijj.o (_j-« Apxll C '''J 

-a*fcVlj II £_>i iL-JJjVI L-o^-cC- (J«■* 'j n rJi'iw. ■" L-Jlej 

iljl.t jul Afij.iijll CjlLbjjVI jj^Sj Jaj jt (jjjjjJl 1.1x ALB IjLtxl jl AjiiaVl 

jl £-a JaijjjVl jjl Xa. j X9j 4_jjj<oVl (jiaLc^Vl jl II £_a 

jiCLy (Jl w-all ^jCall (J 4 _L_lJ i_u1x!l j_JC- ^ jjlall 4_lcl«-a UVtj 

.Xu-all (Xllija, 



(JjjLaifcll ‘"'I Iju (X ♦ • A) 


Hydrolysis Jkill -®-< 

4_jfll^)Jl CjLjIjIII AxILUI ^A^Jt L ' 'I 'Kj^. ^jL_oJl J_kll 4_jLaC. j <1»* 


L*$J (J-ul I J _U tt3 j’yiJjjS (jjSj dilii (jc. l—iS^all m j*i jll JaxII JawJj 

^lll dll^ JUill J l-k'lll ^ya ^3^ UjSj LtJj LaA j tAxLui Cjl JJdll 

Cl+JjjlS. j&\j C 1 \Ju jLSJI <~*l1 l^^aj t_y £j ijftll jj^al-x -J (_3_J^>laH l<l-A (j- 6, J-1^2 

jl 4_jJC.Ull JaLujjVl J^-S SjLc i2jIj1mi>L 1 j^jLail (Jir>ajl tjjjjLjl jjll j LjjjjIIj 

(J 2,4-D Ci-® (jLUl Jjj_uj jjJc-j 4 I Cj*^L illi J*ij 4jx f . l-i i ! Aj.4-irtl t It 


tLaillj j 2 j^iall q * JS esterases ol JxL 

AJxLjjjjIS (j - 4 J* j ' 'J 1 —»S t 4 _Lliall (j^aL-a^Vlj dilA-UsVl ^jJ] t"ll J ill Ljajl 

if* ^IajJ ^J) Vj^i jj dichlobenil J^j& *Chlorthiamide 

CjIajxI ^A^jj ulilAjUill eAA (J 1^*1 4 >/'! i-Miilj .»jj\i$ 1 l ^-lj iCjLuJjII 

.U—Vl u^^Vl oUUI ^ 2,4,5-T ‘ 2,4-D a- ci-SJ aJIa^YI J^YI 

Carboxylic acid l*- 1 ) Ioxynil JyjYI 

JJaJ ^Jc 4-imll Ajjlll CjUjIS SjjL* jLlc-VI iiVl tilljj .JJxVl <jJjla 

ljJJ <j> 1' ^ JL-«ill JJ& 2,4-dichlorophenoxy ethyl sulfate 
4 lj-y m ^jiil junll vlaLjS^n LllLa Jl~*" J J^'-t <11 (^JX <j\i Ljnjlj l jLita!l 2,4-D 


oliii-xj Phenoxy alkanoic cjUS j* Jl* jiiLlaJI CiIaux (J^oaj jiiij .Ljjjj 

Jc-Isj J5L»- 3 -0 J>£ jjjUl AJjL*1*J1 ^jc. 4j*\-v II CibSjxJl jjiaxjj liljjJjjJl jjxaxLa. 

.^lUll Jklll AjSajUj^J bull jiu Jclilll lift jli lilj f.La (.{gj*. (—lU-rlj 



jjijLLaJl Cji \n* ^ysol 


jxla -\-i 

Dealkylation J^VI 

AjajjJI AAft] 4_«Uk 4 Ij , „j ^. X I jl ilAc- JI^jU 

‘*~' j<a\j^jlS|l 1 ^_ill '' ■ * -vll i~'1 ^ jxo 4. *j l 

.‘^abjtSjJjilj bjjJlj (jjjb' Jji'j (jJjjljjiu 


Ring Cleavage 4*^1 

^ i Vl, .<*4 1 ^ . ,a< jflK 1 1 1 4 <ilaJ| ^lr_ 4 *1 1 i~* 1 1 '*i. . *^1 4 *1 r 4 a, 

4 jj\ jjll 4 a\-K II ^jlLbjl (jjij 4 n» a LllVbi. ^_i 4j]i tilli ^aj t^Lui jjc. i_j£jjo£ CliLull 
roJaji 3° j i4_d1 jll dibLull Ta^ f. 4 i i.'ll jjc 4 jaWII j| 43 jLoj jV^ till A ixaU 

■* •—_^aji tllLjS^all 4.ll% (j^o O' 4 *^C02 4ij3A]l CAjj2ulJ( 4,lv,«t^J lAA 



J^sJl 

♦♦ 

all jljJaVI (jAi^uu 

(jiifl 4*1%tt CjIJjUaJ 





(JjjUa-t 11 (Y . . A) Jij- j) 


(jSuLiaJ! CilJUxd Jjoal •% oil <-#jlLaj jl jua^i I q* uiuj 

qSuLuaJ) CjlLux jl jua\ - \ 

djl-ljxo t" il j->.-.1, ■ * ^yn i - il *< -. 1 j AJIjlS pjLa 1 \ • j-e jj£l IjH •a. jj jjj 

tji—ota-o!) (J xitJ i*Iii-k j_a 1 |XJ CjLjS j-oll eAA ji i_ AjjjlaJI jj-a j tjl. M .*, -v l l 

glia!) jjjji jil Jj 3 A nj;D j 4xa. jl j£ jj ul£ jlD Cjljiibll iA_jjLui>.yi tAjjjll dAjjJl 
juaj Cill£ La I jl 4 _uLaj£] 1 o-lLoll >4*. J ^jc. gjlaJ ( _ y li. j! •'A.'.J (JLj t J.^1. „N) 

gfj j-ejjl j-i ILjla 3.1a! 4jjj!l ^3 dlLuI) <jHc. CjjlS La l jj jl I j ^1. na.1l (Jj-»aJa-alL) 

jlxAJj ,4_Jlc- 4_a. jAj Jjj«■ -'ll 1 _JjLn!) jl 4_jc) jjll 3jjill all jLl la!) 

j-e (Jjlal dll jliJ dljdll 4_JLc. ^Jlj-a!) (jjjLaJ ^3 4 —\ W~u„-'\l .>1)1 JL (Jail -ay!) dlljUJ-a 

(jliLLaJ) dll.1 jlaj f d>) j j . L jl (Jj . ^->1 -v -'ll i (j*'M ■* ■*■)) 4 \iKn 4-c.lHui-aJ) lillj 

jj£j V (JLI la!) Ajllc. oJjli dlti (jjSj 4jjjla SjlfiJ Lk Jiiij ll«J ^^H) 

4_a3ll-a (_lj LTl ^-jl) jlaLla!l jl t^glljaoJl jjjLuJ J-LoJ ^ "j ^ oa'V all <_ljllill IgJ 
.(^Uolb A L 1 -l -all AjjLull 4 jLojJ 1 jlja-ul (jjaa^ AjIS J-aaa^Jl J-va ~A .i l 
jl V LJlc. L^jli tOUaJl (j>-ala t*jj i~i1 a j_nid Jje-j 

LgJ t.it) ■ — -)1 OllLlll J. -— L jl_3 td!j J..<r ^j]l Cj)^jjal) Lai AjjjHj JSLLa! 
^-a L aa jLjaJl JjllLlI) J ^ LjV j 4 i ■ ..1 'all jj lall) Cjl jLjc. 4-alc. AiasaJ (_gjJ*a J 

^.yull (j-a Jj^aJ) ^ All M-v t4jjjll 4la)jL-aJ jjUL -■ *»J 1 4 --.al^D 4-ailliaL-J) (.*AjS J-al) 

t4 >nl i.i -kl) i alA a.^S^\ jj (Jj , -a) -v all i Lft^jUaj jl dl) vJ.'oJ) t—i)jaJ) v JU«1 

4-ajxa (jjj)jJ jlXi-a’y .13 jjLUlj elljoJ^l (JlLL-a jl j^J (ji (_ijj(t-all J-aj 

(jx. 4 jj>-3-il 1I dilLuiSjVl A_c. j-'•^ ■»! A «.All! djldu-J) 1 j_jl (joajiJ J j>Ljl e^-'i -ij) 

(Ja-a* J <^)l_iA (jl LaS ‘4 CjVjyjl) (j-aa..,U 4 via jjiolla (^3 JJjia 



ill! ^ 14 ] (Jj ■ —^ a all Ajs^ILc^ j ■ lii 


l-iM-s. ... 1 Ll t'~^y\ L$iaj iJjLijiJI £>1 A j_Jj 3 l^JLoSl yJill till jllalJl 

^Ij^l) Ac j*^i jjASjj tAx-oli 

alA-jL') jjja-)LJ aL_aj JA il aJI alsl.l_ixa] j j fl la £_3 jjj A_iji a4 ll ^aj 

diLLijVl j*—a ^ ~i~l tjjVLaJ! ^j-3 Ai.'ifl'uu all ^JC ra all 

A HjLXajl fl Ua^I ^_9 ijc. ^jiaj f. kij-aj ^ LajL) A_aj^Ul 

^j-3 jl Ji_jl_j_^j] (XjXoII _jl_jli.l OjA-Jua J}] CjV-Ijm ‘-A■ ■■ 

‘ ’«■ La Ulc AjJ-3 ^l^iJayl ails (_Jjja jj^Ji Ajc j .AjJLaJl jjC ^jq«LU (jj^lc. (_)iuj 
A_iw^pj jJjLjjj jjjJaJl (jia!jc-l jjl MJ% lilljjiU (jjVLaJ! jjiju ^uaJiaJiull 

il *j L'^ll jjjiUaJLj AjLlIaSI A_lu 21 c-ij^)-la3l »*■** 1 ' nV. ^ jj> 4 Juxall lc jil Lljj ajj;*'* 
jl AJLabuall CjLjLuII ^aill A-laaj^j ({j JjWill Aju^Lj ,1c j<e lAj^plI a «\ 8%j A_JjJaj 
all! I'.awaj (A_3 .j1aHj A-J-iij] 1 (JSLL<a <J _J] AiLja’yij (iLljj «A_<Ja^*jaJl 

■“ <^'J J CjI jaLaJlj il ** jiiaJl oKM 4 jjaujjJ! 

^Calx- 4° 1 "*\\J idjl^jJLall ^uIa-a ^prj ilt tr*U"il A^_jLiui ^3 Uic- L_i±i_u2j 

^)JJ^1a! 1 VI ^jJ-S JaJflj 1 .^ j laftW £_ 2 kl^ 4 jI Ac.- latJ tjti Ajli 

L aa Ajli jl] j ^_ya ^»c jJl j tjjiall ^9 liLai j]Li& jl£ La |jj AjAij i _ J lc (_y^pl5 l_jjjSJ JS 
^iCLaU A^alJj ij]LiA jl£ La tjl JuSljll j]1 Jci—Jl jit AjjLJI j! Ajjlil (JjlaJ 

gjijft j]l ^jLajSil a—lS^aj! X^ljJ ^aJ-uil La Lj L aa l i*iaa j j ailij jlj ^iLlLjj 
A—^.LLa wi >JC- Llj -13 A-liaJI jAi-lll <Ll ^j j A~i ,„yi ^j] L«aS tj^jLiill 

i-'l ^j>»« jl 

Aj^Ij ■^’3 ^l.i'v'i mV I t*l j> ij*a r jAjj (jIuLLaJl all! *> JU Ljli tljl-aa j LaSj 

oiA Jj *■* ~*V 7' j* j i AjaJ^C- jj* *1 tjaaJl aLjIx-a 3 Cjtjjia AjjjUJj ^LoSI 

((La jjc. j <LuiI£jj iMCPP ‘MCPA ‘2,4-DP ‘2,4-D CiL Jaia Acj^a^J' 



'jl'i L*V t**i1 u• • A) ^ija j]l 


l ^ \ aj) (jLJujVI lJ-jS a"'J A_JjC-jail j_JC A..j1l> ill jjV'l il ->.11 A_ajl£al lAllA_na 

(j^aJ 4-C. ja>al1 oAb ,ji i_jj jxall <jaj .lAjjfcJ ‘DCPA iuJljjiiij 

Aj*_> <_aiULa)l ^3 ^iVlM j ^aII ujj jjLa£jjjS L_$jaj H_j! j_aJVI (JSLuLa ijimj (jl 
iCjl j£l j\_J (JlilA_na Jo.il ~ij^ ^-Kll ^ j a->all A tiKa I - iIa J'^J (J1 *y y $\ 

lill-iA jjj Aaelc Aia-a-Jj ^(Ja^jLq jjillj Ja-a 4_Jjill djlaia-aj “■"<1 

l$J j-a^JJ (Jajl hi ~> V lljlA.Ua (j-a ^1 jLajjl ^_S jj jj (jl (_J^e1 j*Jl jj^a AlC. 

jjaj «jjjJall jjfl h (jLal^l AAigiuiall jj h. llijliill 

jl 4-XJ j yjy \y ^ j^uJao A JCJ^ j. aa '■ a<a3l aj^ua - VW ' — .Jjjall j . ^-.-s. '... ^ ^ 

Jua] jaASk!Laa "Jj■ ^ yji jj ^ ati 2,4-D j-A-^ jtfcu (jls (Jllall (Jjjau iftjl i«Tll 
Lai iAij^Aaa jjc. (jiaLLa ^L jlL aL-i j (jjilajll ..'ll j ajaJJ jjUaoll jiaiija 

jLiaJ A n-, ..ti Cjl jaaaAAmall j)Lj lajaC j (jjijjll AjLIS (Jisl (JjSa (^-LaVI _jaaxsjuaall 

t.^lniJ l jl i_ji jj' L/il l jjliLall jl £3 jail j)C- IjUxJ I flL-- D jAij 
;j J'L'II J*_3ja (j_a I alj^-'Nl AjUjJI IjjjjL ALSaII (jijll till jlaS jJaJJ - JAilajll -T 

ojJjS (All jLill (ja jj&l 

^_S ‘ AS a^j,A*lla oAju ji (jjjiaj] 1 A_xij jail 0 jl jiJl lAlLa. jA - 0 jl j»JI -V 

tAiAj lm all ‘" JlaA ■ ■■ (jLLu ^ j l jjU.1 *'a! l^al j-. ‘ I jj djlAjJall jjlaaJ ^jjLlaJ jl jjA A 1 
A_lLi. ^_S (^A j j j. 1' cLiIa^J ij liall jjLlaill A j . ^-1 A. l^J ^jll CjlAnall jjjSjj 

^-S ^ '■'- J l^Ljjll (_Jj_A Ajc. jl A a . ^Ml r UVl (| ^-S Oliliall (j-liaJ V - ~ ^ 

Ia_i*j til j^jj jjl ^ji jJl tljl^JaS Q^*.' Up (J^Axa ^jalL lljli Ijjl jAu <^^1 

,A\al a all cljliUaall i jC- 


_tvr 





l, ttAjSj LjJ ALoIjuaJI Ajjj]I (jx CjIjaIaI] (j<il n-ilx] AjilSx] - Ajjjll (Jxl jp. -® 

Tj'.« i 4 _SCjIajxJI (j>» _A_jj,.]-. jl ijjt UljkxJ <Ajj[a]I jj t jllloJI £- ^jj ^li- 

-la jJLu) lu A i<al,A 44j-oLkJl>l]l jl A_Axjl! AjJjJl <1 IjgjuoJ J-V~ ^A J ^LlxlSjJ (Jxa) 

.Aj^ill Jjti llll Ij^ll (J^UJ >”ll M (jl LoS m( £ jll ji _^lax5l 
JoJt ySj (jiuLi^Jl Cjl-lAba (_paljC-l (jl (jjl (jx 

^LajA*)?! (J^x (jX»-o (j-o Aj-illjll (_^aij ^t (jj£j V (j-a 

^3 liljlij .^-yll CjI.^ju lli^jlc jl J ^ a (jx AjAsJI (jl (jxj 

ijjjjLX iJiaJ A_J^p (j-lc. (_JJU-J-1 Jjflll l^_i9 (jjSj (^ill *Ag A >«*!■« JJ^a 

AxaUJl ^a-aJ\j A_S^)*-x]l (JiLi. (j_x (_paljjj'n (jlc tjjls (jj£j C^ AjJa 

iLbail jljjJaV 


j^ual! Q^iuj Cj| jl j*r& 1 _Y 

l > l .* *w 1 l (j^- ill j yj^ll *^1 1 (jjj iAxlc* 

£>1a j t(jojua CjLij (j-lt (jjJt-a > Al«■ (jc. A.->~ilill (_)iaijcVlj A * <-i\ l! CjLojU ^iU-1 ^Lal^l 
.IjJxJl jjjl_j A_SJ^la (j]_9 iilliJ S al , 1 IJ (4 -\1*ia jl a jAl^ ‘"' ■ ■■ ^ LJlc CjLa jl a x i l 

(j-<0 (jj£i A JkSi x^xll jl A BjViall A_C._^jaJlj «A_JJj]l (^3 nj A£jLujj A_J3 iiljSjIwill 

CjI-Ijjx (Jxmj (j)i JHall (jlc- J .La *ijuj jjjJall (jLalij jAiSJ A-al^JI 
Ac. jai' _i » 'i g'ij OJ31I tliUjj^J fl.lta.j -laJJjj CjLj jjj jbJl ^ylc Ajjli^all (Jj-o ^jVil l.-vll 

(j_lc j 4 j j j LjJjUj jl I j ■ ^.1 .^'»l A_jjlia] 4> JJL Lam; 4-<5j5jJI CjLl' 1£J1 <lxLij1 Jj 
^ jr. oJlLamJI -v .^Sf I 4 L,J J l <x-oL^Xftl ‘ aij LujISj^ Jj-lx <jli 

f f. %> jf 4 _^La 4 c i L-r.1l lIjI A-LuJIj A i*il xLxS ^Liljt-J! A-^L^ialI 1 

* * it ,^-vU ^jjj Lqj 9 J_i]l 



(jljLMtfcJl (Y • • A) 


,j£-aj Jala clilj.u>H ■“'! ii i .-lull j-±. ijjiUMI (jla Cdjlt (jjiij Jj i3jj j*_a j\ 
Jrf-I^ inti ^Jc. Jalllll La ijV' .CiUjl! j jiAa i—»mJ jl 

;AjIU 1I Ajm/ijll Aj^lill iliill J ^jL Ajl iiLi Vj ? I^jIJ jL»iM 


AjU (j^a jj-jjl jl {J^La. ajlc- jfl Lij jc. ^ejLill jjJedl j! tlua. - Ac jaII - ^ 

A-3j tjAajjkjl! Axj qa ^nlJ &AsJ jjL." js (J- 3 'JC-V' (J c>® ^ j^Wj ‘t-H 3 j*a!I' 
tljl jjfii 1 ^'1*1 - i j j£> 1} ji ■v *.yi jj*W AjLa. J lAlijla CjI jj 3 AaJ j jJall j^Jsj 

<V'i J JJ 

1^jLjIjj)I ^jLs (AjS t^^S-klball -Vj t^l l j^Ja Ja\jl Lo I j] — ^■vl'iall CjIjIjjJI - Y 

4jjj lilj iCijIl ^ 1^1 4-A^liJl jl O JjLa-all 

^AjlSa_a3l £-1 jjVl (j' 4 jSSi jl jjcjj t5^*" 

£ J'L.’i ^_j]| 3 -vt ... /iB j 4_a^Xc ^ W-. JjLAa-aJl ujljUjll Cl3l£ Ia] La jjASJ - (jlS-all -V 
jja j_*J A-jc- jj (jl j S-"j j ■»*'" 4 aJajJI jjjl ■* ■*»■ 'I dj|A j'-" jjl_laJj il_jj ‘*<1AAJall 
J j . --. li UJJ 3 CjIjLuJI (jLi IjJ j_iJ 0 jaj (jl£-Q (jc. a 1j« ill dlUiLuJl 

^LaJt (jbjjA oLaJjl ^-S Li aA ji]j t 3jjjll liSjAkJJ jl j!LaJ 3j_p51 ll> L ai « A (jl La£ 
iliLt jCll (Jjial (j£- CjI j_« ij^Lj jl jjJjA jIaIaj Alai jtv^iVl j jAa jl jja ^C-jftj 

. JJjAaU (JJq^)*3j jji (jS^aJ jjJojII ^5j-a jjc- SAj*J Ijjl jAJJ j Wni Vlj tAjjAiJl 

jj-a ^jii* jV^jl ii* j i_a^ui i ^il (jLS L-a !a] A_Si Aj^L ^j-aj 
jjLlaJt ^Kll f 1 Lill ^lc i «Sjjj c*HN Ji Jc. AjShll pji Ajjj i~'I 'null A3A^lui<aH jj c 
Aj!.*' All lIiLjLuJIj t^AaJua J^Lall jjj (l^JljUxiil ^J Cjl Ajlall AxaS illlLjjll j-a 

(J_iaj La t jHc oAjjaII jjaill <.*J ahla ja AjJai^J-a Ac ja (JjJAuiJ ^j]l Aj-v 

(J-^Ia AjjIj JLp J jj^AJ SaLJI t jiSVi <— lie. JiJI (joL-tala! ^J Ia] Aii jA ^C.jUj 






yjli dAjLull (jl l aS <4 _j2Aj jl (j j -a taj-a AjU hi AJ ^jial jX-Vlj CjLjLuII aAA (JJla 
tplLill ^jJc- jjjj ^_i jlsi (_ya_yilli Ac jx (jjj (Ljajfj V -AS 4jjjlt tl)Laii«-<a 

^LsJI (j^a ^A.ljLa CaAj ^_3 4 ■ j i-_ 4jJ^laJ ja ll i* % CjliJAal f_ya^jUJ ^_jll tlAjLillj 

CjULiJl (Jia a^jjS 4 ^.jAj jLuaJ (jl jjLull (JjaaII a1Aju*J AJIa. (jjSj LaAic 
ullVLvl' ^ Ajji iA-alc. <L-aJj .jaull fjMJA <J^Lk 1j£xa (_pa j*jj 

(jl (jiaJ (_^^Jl ol—Laj Ala.ILII l >iiil‘lall ^1 A>*l »aVI (j|_3 (CjlAjJall j1_j_iJal ^3 •■*!.* tjlljA 
(Jj >.n\ -k all (^jlAjJl >mVI jl (Jjljj (jl La£ nail j J)\ y >*S? I AcLaJ 

f(jLuJ (_L^a 4 aj-v ‘i /'ll (J*M djlAxba (J;a~ ■ ■ ~ ^jll CjljLlill ji 

j JJ *"'l (jjjjL_ia_i.^l jl |jj-aj^-all aAcl. n a] A^aJjilll d)L-ajLuall (_pULJ ^-L LauSj 

A^jjj (J^la. (j^a «(jSajLS.^ll Cjl.1 lLa ^aj J ■> a jl Cj^LLc j\^Ja l jl (_yaljcl 
(jni l .* -v l l lIjIA—LL o ^Xal a^a L_1 AaJ ^-4 ACl m J (jl (j £<aj 11 4 _ al*_]l 

i\ n ■ d 


jjt*.l A-atl (li)Ajxa jj^alt (jlaljpl -T 

Amides _ \ _T 

(_f A_U ^_A j t4_clj jl) jl (jUujVl lM 4 jjljjjl llll AAXaS 4_C jAa^all sAA ^AA'iu/i 
j ■*<)) JaAAJj 4jlA.l l f Uij| ji.lAjJ (_^9 iAjalc 4 a.^>ij n'^ jifl j AjA^a jl (Jjla (JliAjl 
l*L1a (jlj JaluU (jwajl ^ Ixa J (jr^J jlj-Af ^ 

Aj_a^aJ - t flU 4jtjj_ioi u1)Ia_uV|j ,4_j jlUj ^SjjlSjall iaJLaJl jl j liaVl JaSLoiJ L..I U-a’ij 
(jjl "j >t j<«j La (jsl l^J ^LuJ^yt jl Jjwll i^l_^lu) (jlj IaJj 4jjj 1I IgJjiO ji LfcAa.1 jJ 
f.Ur> i*Vl jjj *•>' a j ■*"' «jail) iaJJAJ I j l*al La aAlc 4 . ^-»\ vl) i _ya\jc-\i\ 

t^AjxLjjjli^ (JjjjjjjA 4_C jAa-all aAJk CjlA ji« (jAJ j-aj .^^aill ^ jJUj ‘(jljjVl ji 



'I '' iAjIaja* (Y« • A) 


^ill ^JjLill J (^jjLa. ^Uu t^AjxUjjj) i_jjj£ 

jlaLj 1 ttl >1NJ dll all jjl Aj£ xSnjh/\ » l a .~i'i yi ^ ni'i j\ (JjA j3 * < • ^ ■*- j 
o-a <43 IaJj »4-jjj3i ^ jLi. jjJtV >*j uj^j J l.( oj 5 ll 

jl (J l_)jVl A,ij I in 1 —ll.i* r-Vl A_ailia ^ 1<~- #_p\_3 dt Aj<«Vl (jl “dolt sAX-llS L-ij^ji^all 

„jljAdaJjC. (jjO Igjc- t.'lljliTt.ill 

Amino Acid Derivatives Ctlili* -l-T 

A_Lalj(-al - d*t..i* A lino d)lA.U4 ^Jkj tdll mjuldlj 1—llAlmijLlaJl ^ 

J_*j uiijJJj 1 juVl (_pxoLaJl jj. l-k A (J^IaIj l 1J~> 

u^jo lillj l_li*jj jljL-oVl ji *. •" 11 l^jfc _j ^ l~*j 4 cJ.'^ 'j L$j aLcLl^II diljUill 

Y i — 1 • SA-o ‘ _ 1 ilaJJ A3 A AjJaj dll j l-i*> (Jjd. (jj i^Ua ^JAj tA^mjbU ^ a * jn^yc 
tllh. jljjl j_d 1 ~■* A3 A_j^euJl dl AJ dll f.^aJlj AAo 1 j» .all dll jJ.-> »h ll j jUwiVlj 

sAJk ^L£j4 ,jLi s^jJSa jx^ LaSj 4Aj *, ^ “dole- <i.^ 'j <A.alia jlA jjaIo 
{ jjojLiLekJl jj-o l_£-jc ‘"'l jLajll j\ jljjSfl Atj 1 X 1 (Jjjlni n >1' El=kJ Ajlc-ls JjSl Ac. j*i> oil 


(jjajJ ^ji>»,A.ll £ jx% a! 1 »jid JJC. jjSuLIek dlljjiaS ^iiiM IjjSJj ijtjjSfl AdaJjC. 
lail • ■■* (jjj lUj ilJuiaJ j)j&J AjjL 4' (jljjbll l^jljjiJj .Aj^aHj (JjS Jal A'l dll A j! V 
A^iliall "<• Jljlk'y (^Ajj J (jl I Villi A*J S_^iilxs jUa-aVl 


Aryltriazinone dAOWj 5 tkjVl 

A-L_^laJ (_^a«A L^jl AjbIuj -t jjjljjj^LJl Lj Uj AjjiaJl AaajC-VI tiUjjjy 

^kJ jjj aj ^—jlt * j] (J_mi ^IaJI A-J- “il A_uIj}I ^jIjLIi—xII dilA— jaa! A^jUm a 

Protoporphyrinogen oxidase (PROTOX) 

■'«l ij .,Aj*yi jjj jl A_jAj»3I i*<I n ?J ..< J Vl f-LLi 4 .i.'inTi aAi^Si AjLmJ ^a jj yjjllj 


,YVV 





j jjAull jl A_jjlull 4 % i n ibU i <i ^a djj_« (JaiVIj ,4-eLuJI 

t->l. j> ^j—l] {^J^j All £J a>a! 1 ^jjjljJjjlluiJ! Am a^Loj ji ■n 11 ^_paj*jS_J 

AjjlaiJI 4 % i iijbU jjSijjJ 

Arylphenoxypropionate <<r uijl JjjI CjLSj* - t -3 

tljLjLaall jl jljjVt AJ-j—L^a jjjij' .a til C5 -Sc jjLjjjyI ,i_xj j^—Lljjjj JaLi-i L^J 
3A'“‘ < J. i J < -<Jjn ml j J^-a. 4 .:-. U’u CjV-IaaJ 

l k*^ ^ ii-A^ (»>*-l' ^yi >*j Actyl-CoA Carboxylase (ACCase) 
-t_)jjjKj 1 LjjUSja ^Jt,\ (j-aj iljW \j!5lA jaJ £_Lo ^3 lillj !■_ lUa'ijj JI 
a\ t> (j]_a (4_^alc. oj_c.l5Sj il-(_ij_il1 jjjiS t !_<»_)jJbjljJs -lj jj-j ^ .a..^ jja* 

.j^jJaJl ^j^a (JJs £<a jl jil (_j! jjS?! A i>|J jC- (Jji.^1 •% .all £_o I ^ flJ. 1 1— 1 1 (jJLaJ llAjS^oJI 

\ 1 j& JaLi_j ^JnU-SjU 4_t ja% oti 6-Ub tg iflin Tl CjL-jS^JI ^j>» Vj 

^jLSLa A. A fijS* L^ji <C- fiJUb <■" ^jc. I—iAjJl-C. dsV A<-aj 

o-k o- 3 '^ L-a a Jc. J ^ ajIhi^aII JJjJI (_ji»Lia 1 ^ . --1 . -- i /»j 

ji c . ■ j-*- ■* ; l.V.nj ,'A^' U-^ (*W ^ (J^Lii (jljjVl Atj ■>■ jjiiLi-aJl ji t"il 

tljj-oj LJj-i .* 4 . y\ ^illj 4_9j_jll A>jji ii ^-3 jl jjl^a.yI (jiajo ,^-Sj _jl_ >3 .*-i ! 

jiiaJl jj^aj .L$jJc.li ylt tjtA (JJs JJjLi ( _^iiJbi] (jl jJJJj jj£jj ji ^aj J ra ^ya 

jjl j_a. ^_3 I j l-»l A. 'iir. 4 -vat^/ill j| 4J la al l ^9 j sLja<a ji J 4jl ^>SJU 

(Jliljjia ^a Ail 


Benzoates 

Acetolactate (ALS) cjdSVjjj-uiSn ^Jm) K 1 jSJ iJLjjjjjjJI ^^j_j 
^juaJjJI ^jjyi j* j Acetohydroxylated synthase (AHAS) A synthase 

____.XV A 



(jVlLa>M illicit ( Y • • A) jll 


.jyLiiij (jj_ujJ 4-C-jilall A.\\\*hj\ (jo' mlhU f^jASkl\ jJ| j'-v'iH oLasJ 

A j\ aC- uIj (jl V} *4.3 AT ,S 3»j /Til A L$J (jia >* (l ull l1)ja AjLjC- j 

£l j-ibu Lxjj jjtjn 1) i_ya\j£. I cjJlijj lLaLoJ .j-ilj CT l.u jl 4 jt.il'ill ^wuu "ill 

A ».nj A\n\' ..,J^\1 (jiaLlalLi J jj 3 h (Ja>* ,") t-oj^oC.j i4_JjLiJl 

_l!jLlj]1 tJLijnj j^^jJaaJ! C- j^-v ^ ^Ic. >* 


Benzoic acids ^3^' o^*-**! 

■JoLoll ,jjj]! i ~ J ~'j- ^i» ^j**J ■*. -v Cjj^jXtS llxa 1^1 ' ill liLjjjjJI (jo\. All 

j -«'N .laljj] 4_11>■■ J CLlll^ljVl jl jAill clAjjja^jA (jo ll > o~* I 4 J j 

tfrtla ,i*Vl 4A_9 ^jj1\j 4_JS^U1 4JftJ~ (jin) -Loll < _y—lj (jl_jjVl (j—<» <ail^-*w )l ^_A j 

Llll-llLaH (jjj (JO »j ^Jj .pijlt jLu T » o j ! (jl (jS-aJj tjjiaJlj 

(\xj 4_jjj]l -tail »aTi (jl (jSLoJ (_g^jtln~fc II ^jft> ftll ^Tc. 

ml *i L-ialfLo -Xjxo (jJ_S 4_tolA A a ■ .'J nil jj A -ft- Mja-ml jJ 1 g ■ ol t o *i ft] 

l^jljtjj j j W /i f J A*m tjx (jl ; j^-ft > C- t** it !«.. ,i \1 .*-v 4^jl£L«J 

t a jul: jLjaJl Jjjbll tiLlj yj c 3 -Saaj (jl (j_5Lcjj <uiL«_aJl A_jj_j5l 

(_£ jjill (joAaJl (jjikl' A^Q (Jiljjll A» >'J <C. javxall ft 1 AjjjljlS Cj Ijjibllj 

jA_a g^uiSjliall djLlSJJJ (jaal^C-1 ^-a AjLlIlJJ iJnl^C-1 (j\j LJlc. J RNA 

.JlJjVi c'jjl] (^ia'jaj 

Benzothiadiazoles ‘iVjjLiJlijjjiJl -V_T 

(_^AJJ j pLull AjIoC. ^-J 1 *M (J^Li (JA (jljjVt A I J r (jljLiaJl (_JSj 

^“ft-j ((JLlij'yi jlaj JUas (jl (ji*j QJj ^jw^ jl (Jj 5 JIH3J ii3jLu 

jl Ajj^Au-all Ujl ^ jjjl ^yjc- ^ (j^ ^ al ftA j-vll A. SLc-tj-o A_ili <J\jl 3 (jj Ci 

_XVS 



Mi-fcl l lljl ^ < 4 ,jILqj |J^Xui 


j->^ 4 ■ m ^ill jljii-a'yij <_Jj-xj.m 1I IgJ Ajulil! (jjatjC-Vl t4_uiLiX-ll 

jijaaJl 

Bipyridyllums cjLSj* -A-t* 

Aut-B^L dll ’'JIM j <^_iJaLa]l ^jjjll (j-a i* ll jjjji axil J^Lx LgjLSja dlL^jSI 
^111 (•' nil Li i4_jjLu3I 4 x i n j ^ l 4 i *L*i > w~ A i. .A . J AAw^J 

4_llaij]l jLs Jlil^yi gjjlu L$ji <*'JXj (4 _JjLxJ| A-iJ. aSH ^ K ^_3 UJmi"'J 

dll j£j.lJl LgjLSjja ^Jt>! (j-oj iA_Jl*i (_Jjjaal ^ylc. (Jji^Tkll Ajjliax 1 IjH-v J 4 _lmjLxAjJ| 
£_a " 1 •* J JLjj JJ l^jli Iilj AjjS 4_±x ja 4-uljjgS 4‘lx mi 1 g ~il *lj jx (JaxJj dll jSljlJlj 
C-jL ..I i _ 11 lajj ^ & J _A_J jjll ^_3 I j V-il i* l Inj jl WJ Lm t$J A wui^)La]l Ajjjill jl Jill 
■SjimJ ^ il l ^LjVl ^-S A-Lalx^all dlt-jLiJl ijM ^ J t4 jll » 9 ^jJc. 1 pLlaC-^f jjjiajuJI f. jJa 

AiLkiayijj jdaJ] (jlajJLAJ ^ "ix (jkl j£-V> U^ic- ^ki V ^»Xk3l ^3 ji fjJ*]' ^}3 

ij_fl (jl JjbLl d)liia_a£ Lja..jl ( i Ix'l.u'l jjl (j£-<U L$jli t(j* M .* x dll^JXoS lg'w>l lAI 

oUaLaJl 4_yil.v\1l ^jjaLLall ^^Jc- £J Ji^ 4i*-|lxil (_jbl jC. Vl (J-Ooidj . A ■ jaxll 

dlijll ^-9 jljjVl *- *■ tl 8x1 jj (jl (jS-ajill (j-«j .(jljJl dlljJai jl dlljjjxJ 

oAjb! aJLbJ Ac-jaxjbSI ojlA diljoju ^ajj j _ji j-»x^ Jl jLo jxVl 1 _kjaill Aj3 jJjSj t5-Jl 

duia jju Lb lilj .(Plastic mulch) AjSiLm!L1i Sjiac.^1 ^c. j Ak. at-Lm VY 

JLxjj AjL^yi (jja'jX. 1 <j*1j AjIjSM (jisl jc-Vl (jti I^jV dlljLill 

.AiLall 4 x I nlSfl ■ ■— dll xl >LW1 tillj 


Carbamates ^t-»LjliJl _^_r 


(jilj tjjLjjj^l (Jj9 I fltnlxi ^-jll 4 -C.jjix /ill diLjSjrfj (j-o (J-jla Jic- lilLi* 

Aili_j L_jj]i I_« xxJj 4dil_jj)fl Jljj \ gijllxl |»Lj A. ‘ij.lxll l g~il.i < >j«B fj—* A__u5lill 




(jijLlaJl Cjlju* • * A) ^lujil 


<J ifc appall Aj^oLujaI! (.'jlJajla l$jl ‘*<_<-■ lljlJxolluJ jjjKlI 

Aja-ijl_JJ <Jjljj j ^ -Jj <j jilt 4 _L»Ixa! AjJllaJ J L-o ^ J C-iL-J&^a f‘U -> j-« j 

_j~*j i-ij vu ^~ L$J j^j«_iaJl (_pa1j_c.lj . (J_ai 4_^k. ^pjj pi K,,i jV 1 

.(jllujyi io l^Vllkj fJ Lo 1j] jjSjjj jl jik^olj ullLull ^jSj «jjiaJl 

Chloroacetamides o bj * r ^ J jjjlfll - > «_r 

iLuJuu j-Jij (jjlSLjjJJ «JjlSVjJJ-® (Ji«) jl ■’'«*>« J 

jjXaJI j-* jLjJ (Jliii'yi jjJt- S_pjLo IjJ ^Aj «4jj*jll (_paLaA.SH j* AJlj jia 
.(Ji jjV I i_iLij3j jl jl (j£-aJ $_pll -J’* Lk , jb> J! 

(_jji_a3 iu ilj **.jjB Jljjl (J^ •*■ jj Ul Jk j]_S Ijj-^ 1' JA n.i'ilbj 

jl-2 __pjiJa31 j5u ^1 Ijlj .tlj1j^}»>rvl1 ^l^jl (_p3*J (^3 3 L)jSH *“ilijJlj {j Uloti 

i-aJll.'La % r j ,-s. ^V' sift CjLjS^a VJ .(_pa1^£-S/l j-* j■* J jl j ^ « iJ CjjjLuil 

j* ^Ajl 9 dlA^yi. jl illZuj] ^j]1 lliljljjll 


Cyclohexanediones oUjjaJL-sa jliuJi _ > >_r 

Acetyl CoA Carboxlase j^V' 3 *'j^' -W^ 

'AL .^a-L!' ->l l uW^ (j-ljV' (ACCase) 

.<j1-v.11 j^ajl 4_«jV ° A J A > lIAJj2L« c-Lij ^_a 2 , vA.*. ..^11 CjlijJ jk ^jill jrtjjl l alijl ^1 

clll xL j jj£j VjJ JC- VI j*aj xJjbj.LaSI »^A jjllil JIxj o^aILu jaj]1 1—43JJ_'J 

jjJ) L^jjl jla ♦ (3 L i bil l j* ^jjI^I T-> jj^ij 3' jj^' t5^ 

.j-o-oll ^ > - »i';1 1 jjUl 



Jl jljusV^ Q^~" ‘ 


Dinitroanilines ^IjJI _^ T.r 

^AgJl j jjLlajll L-l ijjjJL JaJlaJl (jjJjjl jjjjj kilt_j£ ja A_li]Ic. . jVi. n*i 

(j*» (_y~i « )j iLaIaJ Si Mill A aj If . jjijLia. CiIAJJa l$J jslX (jl (JSaJ (_£ ill j 

f.1 £J jjUajll Ajul m-y (Jsi t(jjfl‘iAj,1Uj ijjji'n.ll' (JjA Af- eJA dlljSjA 

J .., SiN' (')) (J_a*J 1 j’iU LjSIc. J _A_Jjjlt U Ml (jJc. Sj-^ 1 U A_iuiaj ^jLj LaJjj 

i~i. J La I3j Luaji J-n*J A$ >aSfl (ji La£ . jjAaJI ^ a') ^-AaJ ^jlll (_£jjjja 3I 
(jLs A-aIc. A B. <-m j _ jjAaJl _J-AJ (Jt jiiLj S^-miI J a _^JC. jjIjj j5 Ljjl ji tJojuJl 

ji iIa^asj] Laa A_jjjLJ| jjAaJl j_aJ la-1JJJJ Ajj)% > a a (jjij (_pal^C-1 

Aja.L-a_Ajl l.lLa r-Vlj SjUt j-lc. jJabO _Jj .jjl >11 -■*■ ■ ^ * j! _alii 

a ji J_jA_aJl (JS_ii ^_a j a J-S. Sj-n 'U ^al^.C-^1 jLj (Jj_las1^a1I 

LJjLkjiSf La LJlij t(jlLj kill »gn il^lalijj 

L \A.1l JSLLaI A y y \ j| kliLnSb Ajja-A ji A li-y a ^ ~ya (J -ic- JLiaaJI JyS j£ls jj 'L'll 
ji ^Lilllj ^SiaII ^ jiill _jA _j>>> •wll (Jj ■ -v ■« (jA AjAlU (jAa1__)tVt ^a! (jAj .4j_>iJL 
jjJc- ^Jaojlj (jjLjij^Jjj j^IaJI OLjSja (ji t*..l. j~y j ,4 _jc jSll A I'll*11 4 _la=LAj t ( i% . >i * 
AaIc. AjLasJ (jj£j V ASjaIaJI OLLull A -y^^A (jli t 


Diphenylethers >y} -M“-f 

jjAlaSj! qx *. j-jy A_kila jljj (Jibs ^1 a!I CiIjSja (ji aEuj 

ujLaj jjyi Ajyl j 4 Proloporphyrinogen oxidase (Protox) 

L*tl\ mill l 1 iL_i£jaJ! aXJt »•>' uliLla-ljua jlj ^ 

Laa AjliJl A-1 aa C-i ^LaJj]j kllljjj j jlSJ I j Jkfiil AjJJja lAAuS^Jj j 

(_)J-|« ' i L«klj AaJLc.S?I ^A A (j_J-Sj La LjIIc j t i 11 ji (JikjJt yS 4 



jJjLiaJl CjlAn4 (V • • A) 


(jjjSj il»l..»ll A_ft jaa^*]l bXtk tiljjaj jl i ij j-oj ^ 4 j, 1 ?- (jjLiJI 

(jLa L^aJj j Jl tjjjuLjgl ^Lolc. jJJ*J A_a!£La3l Anliijll jlj 113j ttjjAVaa 

jLa 5_«lc. j .i J 'l jlj-s. iUj (JljjVl AJJ-^a j- j&\ L$J j&u jl JjS/1 AjJaJjC. (jliLlaJl 

j-«j ‘jj ^ 3 ST* -H ^* 3 

jaAjj tjJLJAjyi (JjS A-Uw JaLi-ij jllaJ (^13l i ji9 JjjllS i jj3 jlS^IJl AjuLiJl 

oLsjVI lilll ^JJ (jLa-Vl '-jSc.I i jljjVi I—»Uj31j jjuSjj V« ->1 Lkiajl (jiaijC-Vl 

a Ajl\jiJI i!jVax^q 3I ~1 \^.*wul AaC. JJ jli <_]jaxa 

Imidazolinones jJl-V^Vl - ^ i-f 

■'. ^_L\AJ J I j^JlLLj ^L« ^AJ^XO CjI k n<l AC JAA<all O^A JIUL) 

■*-. * j 5 . A^^y ayM ^jjL3 £_5^q L$J j 

^^ ^>—' j> ‘Acetolactate synthase (ALS) —Ah 

. U57 ^jXli Axetohydroxy acid synthase (AHAS) 
iaiAj l$j djUjjjjjiii«jvij ..j i 4 jjjjLu^i ■ijMa.yi jinia*>y 1 

jjjol! CAjj31 /ij> (jjj SjjjS AajAj jjl-JJ-i j Aj jul! ^ij <^j*i»»JI ^j<i>all ,jJc. 

AiuJa jx. jl jjV I ^ - v> j jf- jI ■* aJl A_jTul 3 jJi£l L^jli tA_«lx eAxliiSj 

^Jkl j-«j .*—■eLaj 1 ^ <Uo.\Via Ana .v iljll l_$j! L aS, ttljLjLj^jll jl (jl jjVl 
jl jLaJl Jwai j.a.tli (^JJ-9 i—i-5 jJ A ml mail ^1 _jjS/1 4 a13 Ia jlj*Jal (_yal jC-1 

djj^a jl j^,*Lnil J_JjLla l_Jj"»- ■* AjtJJJ t" il /’ll JA) ^Ic. j it 'll j a i ^LuJl 

;^jlj-3tjV' (jjJll (j-ll jlJjV I (jjJ ^)ji' <Jaa.^Lo (j£-aJ Aji LoS -t ^ .»... ^ a_^a31 <A^iJVl 
(_)aa!_^£-SM eAA jj j h jjj lUj fj V»} A-C. jaa all jJjLjj a L^jljj]l jl jj. 1>11 L *l i» j] j 

.jSSijI f il i al t-T i _ ll 3-nj fi Jjll*]l tljljLnll ^jic. 



(ja d CjIYWaJ ^ 


N-Phenylphthalimide ^b^V 1 J ^2 _<j a LS>» -> o.r 

CjI*1l1ai 4 y*i l^_>\3 ULc. j j 4_» \ \ *M ^ 

Protoporphyrinogen o&ji jj> * K 1 ** a£«j j * j-jj) Jala 

o^-ij II lMjjJS li-^ 5 ^ 4-<M ^ j-* j oxidase (Protox) 

A_l3 A \r. £ti_jj l cla fjui l, jl ^_jll dll—jjjj^iilj CjIjLjjjIIIj tCjlaJu — jl 

\g A 'S ft J l £ IK' ^_a 1—a-a AjliJl A j in £-1 ^_9 ^La-Jjj j t-'il ~'j' jj'^j (J J*J jKH 

(Jiajjj (J*A>UI jl-i 111 £s -1=J j pjj (Jiti. ^Jvi j 5 till jjlSjja(jlaljC-lj 

.A -s iii.jVl L_sLiaJlj t^-Ls3l (jjU JljjVl Aj tfjj (_^Ul L-lj -an uJIj Jjjiil ^ 

^kJ J)j^ nil Ifljlc- j 3 kj jjj jl ■.]^J-Lajjlall 1 Aj jfi, I^ya AajiLall A ...I ...^11 CjULuIIj 

A. JJ«a3l Am^a^Lcj ^jjnai*. II (. jiX 1 tjjl (3—* ‘ ^ A S^j_3a A « i 

Ayl Till A ■%. . u "Sj 1 k elo-^ll i ty -j 


Phthalic acids l-P 

DCPA -\. 1La L>^J ASj^)Jua C.Uiu3 liLjLia]! ^aLa-kV Jjjljll 

A-aAlJl v_j_jj\jVl 1 -' JJjjj A-jlail jl-li. Ajj j£L5 -Lllu (ji 

A — J j RNA ^**.' *'J jjLi t ■ «a j'j '<■! 1~> wiVl k jjAaJl jj a 

jni i ill (j^aaliJ tiTij (_gj^ j tillj 

(JlSjiiyl J_pal^c.i (jjj AjjLall ji AjjijLJI L_ij^)]a]l CllSkJj _AjliJ3 ^Loijyi 

# Ajl^ AaLi A Jk.t_.iji j i-i^ljuil jfl 1^1 

Nitriles -> V.r 

((JjllijKj ~l llj (J '1 LaAj A-C. jay all t>AA jJxjLki lilljA 

■* -kll eL^J jl yyi (Jja SjLc. (Jxujj1£jaJ' (jllaJj Aillk>j jjial^-V \afrj&ij 



tjjjbVtll Cjlijia (Y < • A) ju* jll 


^a^JixJ jl j-Lili) A. tC. La oj_C. j * jj'^frll J *Ua_iibU j-ajll Lai t m l Mil (JajlJj 

jj j L JxjOL 4 _ili (Jij_a.tyl o^-*-} <(jl jjVi jl jj ' 1 y 1 'J (j j‘Q -^ A! ^* { *" ‘ ''‘ J 

t.Jh jTj ALuUll CjLjLuII o'l_^j JaLLj . jl jjVl ,j—L jj-fLi jl ilal »i» 

,1»J AiiilaJ ^JJ jasj^JI j]i ftjSj jlau La£j . (jukliil (Jj3 a"-Uli .33 ^^jSl (jaiLuiLSl 

jljjVl 4jJa_JjC. ^jLLi-aJI tJ _lc. J J 1 -a <1 j -■* £~o ,_>ii_ijXo JaLi_j jj jjk j tCll J >y I 

< <LaL*-a5l allljLull jj^'j /(J^b (■ tlji’y jjJJ jjj $ljj| AjLuJ ■laj’laS (Ja*Jj 


Organic Arsenicals V*^' olijjjjJl A_r 

t-lL cdb iglj Jj u^LJUl jj] lajS Igji Aal«_j AopSll CjljUAall (jo*-J l j a Uj 

CjV*a Vw aVj j-laiJl (jo (JS (jlc. ^.lijjuiJ j .^JjliJl (J l a Jll I j1_jJ slj t^LTLJl (ja-aa. 
(jiJjV' jjliLiaJt jLjjj^/1 i*J (^J» >v^H £- ja > u> \ 3 C)Ij£ja£ fr1ji >a-*U 

fA)J j'jjV> L-Jj*a j.* (jal^X- Vl (Jo mi j .(jl jjVl ik-ixJjC- (jVll in -all jo. a Jj 
jjSjjll (Jj3 w-LiiJl ^ ■ymt'ljl) l$jj] (Jjaj) .33 j . jj£jj}l 


Phenoxys oAj^' ^ ^- <r 

jj a-«am Lj*aja 2,4-DB ' 2,4-D (/A^ t*ja-^l Cy 

CjlXy-e dJ > 2,4 -D JaJfo (jl L_ijja*-jl j-oj t(j JaL ol l (jjil tl . n a J jV U^iaJjL 

(jrtll.aa -> LjJ 4 -C. joj oil oJUk j i 4 _olc. A t>**i 1 4 jjjJa-*JI jj* '1 ■* a. jl CjI lAlaj 4 _ c. jo-a oil 

^ tjjla JX j-aj »jj > ^ A*ia\jC.\ h* ^ jLJl Jal J®V dlLuiajSjVl 

(-JJ-JC- jl 4 a UJ jLaJI «.l j-2] jj-Sj Lo sjLt jjJaJl (j^'j-^l Jjlj .LilLiil 

La dJiLc-j ,(jj‘" 11 j^JSi f 1 ‘ii *']j (jl JjVl (J “j ^ j *1 jjJ] (^ J jJ JS Iao 4j3jD 1 AAtujVL 
jU £—a CjLjjll (joVn ^Jfc j (j- j. H ^ jata^aJl Aiola-al (jaSjuill LjLSjx 


(jiiltII Juij (Jj' ■—I i j'*'*- ijj 


LJlc. tUbjli t g;L..j Lu AjJlc. GV'Ijuj ^Sj A_jji l i*y i -vti (jAU ^Sj 

A-i-aJ^C. AfijLall LjljjUl »Laj AjjjJlj 

Substituted Ureas tiUS^-T ._f 

i j. ^Lull 4_jLutl ^ Uj'VJl jjjLjJI i* »j-*. ^y, Ar~ j 'n’i 

iLgio Ajiij jjJl CjV.> ul •>•■-' .-1 ±JC. tu.u j 4_uliljl JJC, ^Jh J 14 4j*.rJ 

ftLaj ,La\ jyg.*1 tirt jl <J 1-g (JJs ilc. ^jf pC-JiLl 4jj!i3l ALoIjl-o p ■Vh.'i.-j Igiullc. J 

1 gJLaj) 4j2l-ljj__u)'yi 1 JjjJl tl)L_iS_^aS JJa >> H J‘aa J--■»> oil 

A_*jjj L-i^ya. J i i A-alc. i j g I'll 

0±A OLj&^a /j_C- (jlj LjILc-j >Jl £Jajlu V ^A j # jjSii 

•‘.'■I ’j' jj'A&j<x» CjljS^a jjc. JjalUi (_jC- Aaj^Sj 1 .'* ■ --J 4x. jA^-ajl 

Picolinic Acids o^LoaI ~r \-T 

txi. AjL!l-« jjjLj ijllli ijlIjjUjl&H ( JJJjJSjjjII Lg la j Ax- e>\\ »1a CjLjS^ 

A_kia_ljC (jxjLui^kJt jljA-o jjjlj IgJ CjI \ Uji*> ' jl tjj A-lr-iaj^l C iIa^^aU 
Ll-X 4-<_ia_ii_La uViJuJ >- n.aT) Igjl tlua, i^j Uh i£^u3^jj-JU Ig- jlc - 3^ 4 oUj^' 
CjL_iS^s 3—° ** ^ ’'A.'i... .aU OV ^ » nil jj_£. A‘l ,*Vi\i lil I'll 4£jLuj_c j j—iJa ^ya\_yC-\ 
*LJJl (jjo !>L£ ^3 (Jalijj tljjj^jA tilglla j^jSLj CjI j (^jlaLaaJ j -(J ju£^jjs31 

A ■ ^iijc. 4jsJJ1uia 11 jjiiLiaJl 4 al ^ ^ 3 D j\jA« 

Pyridines & Pyridazinones 

s^Jteu l g jt La£ ‘3'jjV' A-JaJjOj A a j, ’--i il .* ti eL^j A !-».* i Ax^Aa_a 

t AJji SjIc. j .Ajjj]' a! jjk-l CjV^ « . Aj t* La I j] -LLLiU 11 a jJI« 

Lg^aA 1 3-^J .A ■ ■ ■ -- Vi Ll)Ul-lj]l (JiLji. (JjJUJ Lgjl V) (jijLjLaJl A_ajl£aa3 (J-J§ 



(jlilAxJl i~il^ Y • • A) 


lS 1 * £-* 'kU Jt <Si1ji» ^Aj jjj_jjlpllJ ‘Ujiijjjlil' ‘UJj' 

(J>|) Jajjl ‘ _ »■'» yJk J >t jLSij'yi AjlJj i_Jj2 A^Alia all ^j**J dlljuxo ^ya £ut\j 

jl jjJSjj jjJajj cL^aJJ JJ$-k l$-i« 4 U a all Lille-_yajl L—OujJJj t{J jUa 

Aja. ja tllLlill (jij jjV Lj-ili ^ *i,' Aa l ) tlixJ CAt^aJlLal i(Jal£ 4 mil <h_ya 

.di3j]l £yt 4jj_jla Sjjil (^paUjaJjl 


Sulfonylureas LjjJd -t r-T 

(j—« ilil^xAm-Jl o^-ij (J^t A fcljj g h CjLjSjaII oA-A jjl l_Sj j_juo] 1 lj—* 

■&•> all j \r. ^j_jO £-^o 4„1 < ij"' - M> _^«a]l Loll )1 la l*La 1 ^ i'j < ^ » j->l all 

Acetolactate synthase CjIjSV^ jjjJ -WS ^ j .^j^' j' 

^jjaujl A n^V» (ji-ll a~»Sfl C U3J ^JhVI j-*j ‘(ALS) 

JaLuill l^jji toJl&j J ijjijlj jl^AajVI _jjjlj i _Jjoij^ tlAiill ^ail 4j« (jjJlillj 

4-ijillj AJLjIj Lg.'tjj (jlnt I,all -_pa-*-l ^_9j *4 . a-i »A lall j J'li~ll <^iV.l*«aJ ^ j i x ll 
AjUc- a_jj! 1]1 (jli iLo^ac-j ^ ll jTVj j_^kja3l ^Iav}’ AjsIS 

sJlA Jjjo 4_ilaj]| Jlj_xVl yJ A—aLi.j 4j jAajJl S-lLallj A^jajl phi AjJa^iaJl 

AjI xly n*~') /<1l j■ -#^a i i^jj all j^iAall (_palje.l a. I-i nj| i JSULoJl 

.jL-Jl Axauilj jljjVl-J 

Thiocarbamates oLtUjtljjill oLS>i -Y l -T 

4-illxji Pjlj i » m. L, \^ a^ t**i1 Ufc^^A^ Lk^aji A f a1 1 a ^ A 

Liu i S^jLLlLc l^jli L3lx.j Ia^J a j i. .i a!i t^jlj ajL^VI CjIc- jjuxaJI jjc- 

jj-a JaEjU Aj_^1Hj j_ujj *(Jj^Ljjaj (EPTC “-PjLSijJjJj) L^jl_i£jx hi lA ^Ijj 


_YAY 





AjjA Ji (^aLo^bll ^jjlll c3i'^ ^ J il^lSUalulj AjI^JI ^ \~y* ^A j ^ ^ l^ t , t )l No al l 

Lfll ^JJJ .tliLiilb jj*j$Jl £Jjji ^ AS l*i! Ia& 4<IA1ujjj1Ij 4 jjAAlIj 

j-A*JJ , jjA^JI (j£- l j l a LfrJ t jjij flAvjiVlj 4 jjiaJI jl ^UajiVl 4 jjAjll ^JC. 

A J‘ “ A-Tui-alt 4 —iI^ALJI »t VlJOlVl yjt^s hi J*Ti jj^b jjc. Aj.„ij'i j A a. x i 

Lc-ljc. j # jlbjyi jj-a jljjVl l)" 3 (J^aJJ 4li'jL>ill jl jljjVl Aj.jiJ-1 (jijLiaJI 
"buggy whipping" j-y^ J^j La LJlc. A_»J_ill jlJjV I (jJ-S ciLlj J-J-hj 
jl Ljus Aj^Aia 1—a LJlc. S_jALJI jl jjl yl-S ‘ jljjVl Aj^aJjC- 4l_lljLjD A Vul'ILij 

,<_jl j^Jl jjSijill £a txa (Jaftli ji Uulj AS Lgji 


Triazines oUjIjjIjSJI _t e _r 

L_£_Lcj) ^1 -"li j—a 4")lniii a*>11 <J_jl j\ ^_9 A r. j^-yall &A_As Ci-SjC- 

lllaAaJ. ml j (^(jjjj jL-i£A 4jjjLaJ_ui < jj 14(jjj_^JJ jbo ‘(jj^jLLal 
1 ^ t l *i . n l t j*i\ jljjjyi jjS AjjjJI AbaLa-ol l^jl.AuaS AlaLal AL_oj 

l^-kAaljC-l jlaJJj 4^J j*st 11 (JjiajJl A. jlaaj C)1 hua tllLjjl jjl^)jJl j 4 jLljyi AxJ Ljajl 
j! A -v , a 'iSt \ « . ^ ja 4lj j_a 1 jl _j jVi-J ^*^1 -* 4^.»L» Sjj S_j j-a-a ^jJc. A_alc. AAj-a_j 

4LA^Jfr (_yc. J jSI A_AjAJ AjliuJl A_A2kjliJl A Uj-v /'ll jl^JjSfl JjtjJ La Lllc. J 4 jjSjjil 

A ^ ill Ljjli^xJ (jAa-JtJ jjLs ^Li-aVl (jj-13 A jIa 1 >\1 jljjVl 4l±Jj^I' l_a Ia!j 

l il 'ill i Al^ j -vTt J 4 jjA^Jl jj^jb (jc. AjjjII Alals-a A^oA^luiall kljljj jjl jjll jjaoiajj 

JJ j LI ^JjVl !■'. a^Jj 4^AJ^J jUuiyi Aju 1,^ aj.lhl ^lj (JjIajIaIIj ,^4ill jlij 

» 1J jljjVl A .,A]JC. ttjjj >a-i jl ^jjajLuLaJl (j-lc. Ia.^. AJlxS ^Jk j ‘ jljjV^J jjy^ 

, 4 " il'll ji jljjVl Ajj*Aa]| jjliLuiaJl 



CjI (X • • A) 


Triazolo-pyrimidines JjWj 3 ^A>* -* ^-T 

‘Acetolactate synthase (ALS) jS*-J 4_&^?-all #i& .k^: 
j-*j Acetohydroxylated synthase (AHAS) ^Jh! td=J 

ijjoui^j^uLjl ALLII 4_c.^iLo 4 j_pal A^bU ^jj jaJl ^_9 *u yjj j_il 

‘ALS ^jJhJ Lj ml AjI-vI i-u^U 4 ajj^S idiLiiJ! djj_-o d 11 -kjj 

^l^ji '<v tk« jlj 4_S.lll 4_^j jj-lc. A-i j j^xt i"'■ -j] diLu!' 4_dy«]l AjLdll djljtiA'1 

i4 _C-ja=>_* 21 sAA djblLai 4_jjjll 4-Laliua L_l5e- 1 (JjS 1^13 4 ■»' ...■v^l ^jVJ It 

ji ba£ .4 'ij-. ^ I_1"I -vj jjLjjj'yi lju djjAJ A9 jj^ajo jjl ^£- jfi-1 

t j-ajll ilil Jjl_j ' jjb. J fl laJ l4_aJ)iLa jAjj (jLIujyi ^_S ^■> 1*1 ^Jill 4 m\m -Jt 

Aa-’j ,^n\_uc! Yd^ SrJl jLidj] (jjL j! jjbdl ^^LLa (jjJjj 

jfl laJ (4-C-^.tta^dl dll AAXq A-vl^ Aa i • <a]1 l _ya)j/z\ jJjJ-3 

« m 4 '-vl .* l*i!iIm i jj>iM l~»a~' L.j'Vi i_ya\^c -^I oAk ^ * ,V' j -( »bl 1 • -V 

T -Y 4 ...' --dl jjiibloaJ] (Jdil! dj^oil **iW j La LUc-j jl 4-v .»iSA 1 dj^a 

u\ ■ ill 

Uracils ^A>» _t v_r 

Jjjjill djbjS^a j ‘djbjjjl Jjll (JiLa Ldajl ^jjdaJI dj\3aAa dj^bjJjjJl 

djLS J*3\ ftAA (jjj SjLc. j ‘(Hill iJjk (Lc-lij^ C jdall Jc-li! |> jlLI >.,_ LUai 

dlb \\a jJLojjj .diLulL) ^ddll jLjj ^a i4_)^>j]l 4 Vat»<a) ^ »J 

(j*e 4allc. 4_i^p djl j ^ J ‘jjl^a]l ^jJc. 4iljSj JjjjAjjJJj (JituLai^-Loj 4c- J^> 
oU dlljALall oift djLLla jiaJJj ^j/'ti dlV^Juallj tetlljj ‘dj'.V' ull oi^J (JaaJIII 

jjda-li (_>^ol^>_C 1 j J~v 4_aJlS-a ^3 8 aj jjl Saj ^±J jjjLj L*1 




f^ja tl ubJ Ol .V.i a] Jj. ^ .*11 jljJaVl 


La Ulfcj jj^kUl AaJlU l_Jiji »* j L A-aLc. (JLuj AC-^o^all 

_l^lk2i <** ->' .nail jjJJ till} AnJ jniVlj Vjl ASjjll jjjt ( jic- til]j 

Unclassified Compounds jjc cAjS^aII _Y A_f 

jl A tl L" . „y Jnj*La jAj Ju] j j.-. mi 4 jj a L^la CjLjS^iJl VV*_ 1 ^ . i"j 

i-"ua jl jjIaI] A_jlxj]t A. j£jj\5ua]lj *J aji ..i .iyi) 4 jL U J 11 a'i y L i * a 

A-Lol£ (-Ib-a-d JjSLil! A-jSjjl£lo Jlj jjj jLajlS -IalJ Ai m j l Lj t AiiIl Ajkj (jJc- ASjja-a 
(Jj-" .1 a j 4uix jVl liLLoll LjL-oj jj] A^l L• *j 4_jl ji ij AJlSJ j (r* j 1 -^ jll 

Ljj£]j t A u-atl j 4-lalxxH 4_j^j]l (_j^a A^LhaJI Ljl jjUl jJAJJJ La SjLc. j # Li li-ii. 

. jjVnll L^jle. Vtj flJ (J^Li. ^-i J jjiaLull (JjLa jjjJ dlli jl Aja.Li jj^£j 

^ ^ j »St J)] >. _ IU i', * A3 ^ a » I ^4 4 . J ...-vti £. I j 

(j_a Aj_)^ia]1 A_jl^la3 jl AJIaII 5j_ajS? 'fl • >>j»~ AAE. ji jLInjyt Ajlj 1 j °J.'L^ Aie. 
aL^J ' g J <^-231 t (jjj till 1 iWn Lai 4 aj_jLa_a]l 4 H »-<Jl *AjL^Lm-all 

A3 J l(IAA) A jl ‘ ‘ — A 'J i. ^ jbU A^jLLo jAJj (jljjVl A. i iajjfc A »J .n%ll L-AaLIM 

jl AimJo (JjLjLjlL jjLLi U j^Jl (jjlaAll 4 ia' j^a-a]l CjLaJ^jjy) A -kl Joajj 

i_y=Ljt-i ^AuUkiilj (jilbyi jrLli] ojLj jl t. >1 jl l g j.lc- A9j ^li! ,jj-> 'ill 

OlAjJ-a ^x- *iJo AjuLj J_)ia!^cyi (jU A mL.u Tall jjljjVl A-.Ja-jjfc OULill 

4 . ^-.1 -v j jUJL 1 J 3 JJ tjLiJI ^La. ,l1 (Ja.*i'i ^Ij ^yi) Ajjja^Jt ^jLLjIaJI 
jl tjljjS/l 4i_Ja ( j^jl 1 a*k\l ‘ jauII Jali Ajfr tlJ.JUjU t3a*Jl C. 

A_jjAaJl Aj L’i i„y 1 A-llalaj A-a_^.l (JS-i Ajlj^ja clll «IjJ j J Lj A.al m Jl tljLiLiJl 

4 jjSjj 1 t^ajl j ^ alL A-al& djlxtjj A a _nj 


ll (Y • • A) 


ililJjjLft] 4a jti-aJl J^nN^I - i 

< 4 ijli*3l A^»aIj tlA^jjj -Ui 


A n« a Aj jj-». ^31 j4 ^jc- (_)Ui]l IajjjIj illAaJ (jiiULaJl CjIjja* <jl r.u^ 
c-1-iill jrUjl liunl Lax 4J■ "~.jVI cIiULqjlIIj a!1jiIo]I CjLojjj'yI lg-L>j iliLuIlj 

(jc. Aa^Ij]I tljlL^al! (j‘—t,^i...*X*i .B dAjLlill Jj'—■; <jli tAjj-aj dll nil £J jy'j 
ji A j Vitaill ^jJalb jjc. Aa&Ij ji CjI jiUlS 3 jaA»- AjjI jj diljjij 

(JxiSljj A h.t.a dil-Ax-a A-ajlLo j\ dil fl> nil oik (jjj i^ytj t AjjAaJl AjjjaJI dAjiS'ili 

Junl f^yaaj ^lc. (Jj. AjdaLaJl 4 Ijtal l i*ilj'i.,ill (_J5Lk ^-Ha3l ^_yt *r y nl 

oUii Herbicide Resistant Crops (HRCs) cjI^jaU a^jU-JI 

(J^i AjjjjII (JiLi. I^jIc. jJ .< —eLL-obU AjjIj^jS! A-m-li^lt 

(JS Aj VyjJl (j^laJlj Ifl A-ajlis cjl j> j-if (. . jl-^jjl J^ill (Jlk^ala-all (jjJ £ycj .A-ajlAull 

b^oll Jji < dAj^jiJ jj\ ajaVI j dAj^j ij tl > A>> j>nV Sjiit t> 

A >u (Jj. — -oM Lei .dAjj jijjli A-ojliJl v jjl£3l J tbjjj (J±idjbS^yd 

(jlaill 1 j Xa8 (jIuLlaJl djl-ln-a A-ajLLol ^il^Jl ^c-ajJl j (jLi-Jl^i £yn LjjI jj 

jkallj jA5J1 j b^n-ilt (J jij nil * l j‘ ,i j*j^^ A-ojVLftjl ojiJlj V_jAS11 t 

(Jj ■■ nl **■ * i «l i ■ -~l _J_}$ b jIjaJajjI y\ j \ tj4ij m l ~ '* • ll A^c j±j\ 

aIloV^ (_jjj ^_y“j 4 . .> \~>^ H i.* il ji5j jL>HJj _)ji^ djl^xJJ A-#_j\i« 

ALU tliLu*i.j«jLJ1j i*>1. ,. ^ jb \l A-aijliall (Ji. -v />U dilul ^ 

.^uilj jUaj ^c. ( Jjik Jl 

A j IjB il l <H j j UjS lI ^Ijjl £yt Ac -JtM (JjAJJ 1 " ^ •'j; AcLik^Q J jPtlal^jSI L}4J 

(^lHa! AirtJI dii^ji »*!*'. ..y i tfj]j i4 iji-^li CiLuSllI C U5VI 

jjjjl! Ax-ll-a J AjjLuII AjjjaJ! t*aljjajjl ^JLi_a (JJjAsJLi <1I^jxq31 


-iw 



% aIi ^AiiiSi 


Ac iTJalta^aj' Jj ^ A^ojlittll (Jjij-il o\l ^ajL (jl -liaj .^jllUlj 

Ijjjlli. jV^ AjJjfijll (Jjj-aL»-<JL AjjlLaTLi 1*1* A^Lklui*]l i'JjXH j 

tULjai <—ijAa. <Ijjjjj tiiLuofLall iIjjjS tjjljLJI t Iju£ 4(_Jj 


jli Aaalc. A&uaJ j 'JA Owls JjI jj tAj^J^eVl ft 'itlall " 

(Jlja.V^ ^ij tjjjc.jljpil] y_^Jl ^jja j9jj Cjlilial] AajLLoII (Jj■ aa\ «• all 
(Jsl ^yjc. AaUjQ (jjll.a*kV ftjby 4 L».■■ i j> j~'l^~i. J »j■". *•»’' j-g ^ ■»* Lgjflj 

lIjI-VnaM ^jja tj;«j t*l1 j i—iLuij ajlal l (jjj (JjAu j^lc-j /"'' 

iAc-1 jjjl t_jjS jl .lie- jjyc-jljxll La-o (jj.lj AcljjU 

(Jj■ aaLa^all ^jli (ja ^ij . il l ^ojj^x (Jt^jia A >laM Un\ L^Jj 

A**ll + -^. ^jjlI i^y> La jjt£j t^jjlbaall Aajl£>« L (JJijj ^aLuli v_l_'ljU_Lali 4 ^ojIaoH 

(JjljVl lA*. ■■ Jjjj£ |jjSj 1 ftiilxll AjjL^qjS'^I ojiLiJl (jlj AjJ-laJl 

\4*-J J^Li. l—Ajic-Vl A.IaL i.aaal' S^Ljall Aj’ujlt jliVI (ji La£ ,L$J 

AjI^aJl ^a OtjJAaJl ^l.lAlaul jJ^o (Jiii i—ll A_ojLiaJl (Jj■ A«all 

( AlilalaJl jjijLiaJl J ■ -Vi.-I oJjfta (JjSj J3 (Jj» <-»l % -all ftjiA (J!La jjli Aja.U 

^^ a ! -v* itf- l ^ j l t l Yir. O^l^Xoll ^JC tli l '4v1 i <1 ^ l-i' ^3j 

<-•* AH Jill AjLudtj JaJJJ CjI 'J."'' /)U ij^l\ (JjAu jjjic-J .A J*fl l‘lH 1Ua^ 

.all .v t ‘J (AjjLuJf dji Xl±ju& ^)aj[' 1 i*i*' m. ■ 1 V AajIaaSI 4 ol ■ 


Lfcjjjl JUaJl jj^iill ^jc JjI CiIAuloI] AjjjIjII till(J y± (_y> Jj^a] Aj^La. 

U AlalSlal! Sjbyi ^ 

A ntli.l jjljLJbiJI t—ll.VLU Aaijlial Lul jj AjjAS^ jll L_iLli_aV) J lilli ^4 ^5jjjj 

Ajjilill (_]j.^->1 -vati Lai H—ujfll (Jia*i..iati ^ AjxLLo JjjSj i _i^u Ajmn^il (Jii-aLa^l! 

(Jj. y -V y'ti ^LLlj AnUi ^ji Jka^Lall jjajj ,^U Lij 9 Li ^jLaaiS 



UjtjulA * 4 


^ic. LI* JJC. ^L_UuJl lli CL)1 AUa 1 4-ajHiJl <J^jlilt 

*5LB j^jL-oSV' bk^ilc. tjjSj ,^1 ji JJIaaO jUaj ^Jc, j! ^ Ji.oi l ^Tl% ua 

{ji\ t5 JA.J .3^Ia\: vaJI j jLJu-yi ^k. A-lajfl aII ull!_jlj3c.yt L-jUj ^jJXajj 

i^jli ll tu%11 CjljJAaJ A-ajlioJl <j^jlill (Jj > .-il -> aII J ^\< y ^IC. ^jLo V AJ]j 

LajS MI*> \) CjIAxUl! Aa>jILJ! (Jj^asI^aJI IjI_^a fj&AJ Ajjj A-olc. Aiv-oJj 

,L?J~ Ale. ^V-1 ^lc. (Jji Ai-yll j < _jia-A i* >il Aiilill A^aitS-iIl -1 

_dllj'i_u]l j-aj ^aj ■*■-»• M A^kSlia AjjISaI _Y 

,^-uijaII lIiIAUaHj lLjI^a iit -V 


,J,J\ lIjI ja ,y.1C- _jlt ■»' w"'...1 (Jjfcll _£ 

aJIuIl) jjc. j <jaui <JS1 CjI jS^a -® 

Ajjjll ilAj jS-o ^Sc. sJuLiHj Laa »Ajjj] 1 ^-c. jl Jja (Jjla’ill AjA£-o] -*\ 

a oj°, ill Aj-s.1! CjUjI£JIj 


A_ajIaaJI tltUS^jl^AA _ Y - i 

jS (JajLIaJ) CjIjllia AajIIaI cAjIJI ^ic. Ajuaa Ai—a AaL_ijJ jji (3^ 

A ■ Ail A j jLiaj^l A » . „lj ‘" '1 .iLLall (j aih j) AajILo Aj Jjaj <_(Ltwal ,_Jjl 

La] 8_jl.i.oV aul 1' A-.<K/. ^5 i^jjS AjaaI jj LaA^Aij H.~ll j dlLo. 

ul)Ujl£]| eLa-j Jjl-1 A jl (JjIlas jiitj 2-0 tAii^iuwJl t>l>~i AjJlc AjJUj qa l^J 

jajIj LogJ jji jjxlu-oJ! (jJ^A CjUiLji jl i—j^jjc. ^a( Jli (jS]j > Ai.\^*'>*.all jJC. A_uljjiaJl 

A.-JI ^Jc- LaA jjjIj 2“« (_5jUajj Ja jjjtjll Jj *(JuLAjIu eLajjL^a 

(Jj■ ala ail A-Cjlioj AjSjjI£ja LiTlc- j _Ajjc.^o!I jJC. lIjULuI j j^LlaoII 

; ^y» 3jSj CjI Mi a !1 Ali*-oll 

_tH 



Cjl(Jj■ at>1 -l)' AjtJiLtJ .y 


^_ya (JSji ^jjj ^lll JjL/v>all ilAjLjj <j_j3ll Lj j jSSj £ca}j (JliJsl 

Jj] JajJji £f^J>i t * - A Jjjb jjl L_1 j^jjuall Jj -0 ) cllLui^jLLJt HPSPS 
Aj^jlaxJt AjnoVt jjiLoa.bU Ajjiail CjLSjaII (jjlaJ ^ (Ji_3j EPSPS 

Cj'~? Ljajij ^9 Aj^jljll A j > >>jVl ^_ya Xi 1»il j <■' J \j J'.jbU j 

jajWlI ^jjAj (jjail "*- Aajia LjjjGSjji ^a 

fjjj} ^lla ^jJjSj 3j?~ yfJc. A^ajliall A.E«..a1t (Jj‘ "*• tl^ai _Y 

c_nuj]| 3 -0 \j± 4 fjAi*ijij^jiuijii\ < ia u i ^3° jl aH_J) ^Jc. _p^5 

JaAi3l 3 j£-a 1 | ^Ic. Ijjl jSa .7 L " ^ 7 • “ijijlaJl ^jjIj £_yjf) iLj.l-nr- 

^Lull JAoj Ajlar, (jt tjj’limnti <■"i\ 11 n JjL iji^JJi jni 1 nj 5 

.^il-iLnUt ^9 JjlLull AjLfi jjliil ^jiail (Lu^a^H Ajana Ait jjj 

.-ixuil Ajaxji J_‘jj -V 

.<J jSLyVc^ ^j*.M .r-vtl t-il >jjxl«_aJ^jLiuJt (Jj•)»" _ £ 

.Oloill Audi A.jv^ljkaS jl Ajjljjjja Aj*uda 3 ^,$^ ^1 jc- jrlijl -° 



< j-u 

CjIJLu- 4 <LajtJLa SjUt 





(j *'1 ---^1 AjIAujo (T • » A) yjjjx Jt 


jjSuLlaJl dilJjxt 4_a jIAa Sjljl 


<*&A-S 


1 g t It M ^ »tl4. l^2j_u_j 1 i^jlAlxdl | jti <i >^% | 1 <t, ^ S^A\-la 

dJLA AjU J iclAjJ^n *1^1 j ^^-lJ V djALk 

yJj ItljlAjXali dlt^jin ->J' 4—cjlLs (j£. jJjSJ (Jjl ^gJa d;ji ^ ^ • A ^Ic. Ala S^ykUkll 
Iaj ^ ‘ll A ^Lc. j . 4 j jUal l Ol A-lfall s i VJ 4 -JjLuII tljLja j-aall 4 i.« ill i l ^ £ . ^Ix. 
4 fcjaa » 4 a. /■ <j 4Alt* Jill CjIA—UaII (jlajLi—aJl 4 ajlia /)—C. i—UJ aJl 


i^'^’ Jx-u. ii jLS > *» *n fLe- Jj^hj ;Triazines oujjLljjli 

j_aJ 4Al .>.yi i ttAjljj 4_C ja-val 4_ajtiall (jail »a ->\l (ja Ic. ji ^ Y * (ja jjSl 

jjji£jij ^11 jjjLSall dliljJ AA3 A_*j LaaSj .4-jiit-.» U CLiIa_lia11 ^ 4x-ja:y.a \ © 

4_a\x. 4jLaaJ jjjlijll aAA <Jajj t43_jila jjSLjl 4^3 lA jLaJil ^-Lajlj tajAlJil! aAA Ajl jj 
4 ^-jlaal] 4 LmaII i _pj l A -w\ l Cjl.lAia aL>J (jajLn-wH ^ya 4 a Vi 4. ^ £-1 jj| 4-ajlia jjlxi ( _ J Ac. 
l_A JJC j ‘ j'l^JjV' (^IaJI 4_c j *■*- ^ t ■ aa jl j 44, j i J a V1 4j.kiL a~> Vl j 4 iAjIa_u 11] g;j j-vll 
tliLjjLajSlI aLaJi diLsbd ^LxojSjajIIj ^laLjll ^.Ic. L »j a > a^ jj 

.AAC-ljjll 

4j-a J ffil (jliLuLaJI lZjIajx# (j-a sA_jAc Cjljlji. ^I aA*i u il 4 nl^a] q-a ^c .J 


IaJ (jAJsJl (jJ) jAIajj (JljaaJl (j ]_3 yfi 'I L-ljjaJlj Lji. aa . l l <Jji lfj-aj) (Jja-oLaJl 
C ijlS La IaIj l 4 _ajlLJ! 4 K.U Ai JAXall jl IaLJs tilljlS J^Vl 

jj! ^ Vj ? LjliJAall jj-a jjxii^a jj] 4-ajlia La Altl i n a^l jjjjjLLaJl 

yj Lk jLao] ^^aj ^LojA'y 1 Iaa i—iLi^V ajLi^/l l. 1U-1T1 Jl j*Jl Iaa AjUyi 

;4auu!ij Jallj 


r<w 




('jAuLhlaJl ill) -Via* jlLs ftjbj 


^ jl£U IaJ (Jj ■-'■»• -ti j-» .1 jV«3 CjlA-U«Jt (j-a flA.jVv CjI jLii. A-S2 jiaj 4_jl - ^ 
Cross A-fljlitJI 4i—a J j J « -. l t-ijJLJ LajS lillAj l 1 jxa j-a jj 5>V LajlLe jliLii-aJI 


(j-lc- j-» <J jj£j jl ■& ujj ‘resistence 

.oijjij AjjU-oSyi 

t4 'i^iu j jt — *i A-S 4_ojlLJI jj.gh A_it I^JIajIL—jI j ‘*'1A jaJI (J*^ -vj 4_jLat _Y 

4 jlUll (_kJl£j3tj l4_-aJA*li alj)A-LLaJl (Jj-^ ■ ■■ J JaLcJ <■ iJ-Sj Ajl jj £-a ^i-alikj 

.AjjA&JI CjliruJl 


^ilSjoj A^ -" jjc. jL^Vl ^h»<a 5-ajlS-Jl jjjjl ni~\11 ^Ijjl j-Lsj jjAal Aj1*c. -V 


(j£-aj A-S LgJ AjLtiall (J ■* all j_4 Aj^f- (jLs 4 5_ajlLa!l jjJt A«• j jL~ij LaJSj 
La A_^J t fllSa jj A3 lillo ji j-a ^E. jJlj iLfa-iJl j aJjI% aUj L_u ja.L]l (_JJ jla jt ' j L 
(JjlaJI aUaI j£-aJ 5-alt Aiirt) 5-ajlioJl e j&lj.i jli ail!A £-QJ a^jtljj]! gAlall AAmjjl J 
jli a*GLa-oJ A CjlAJJ-oJt jl jLjjfrJ ^Jk AjIajU <J»*j (JjJajI jj£j LaJjJ ‘^$2 

_<-ajlia!l jjj L i _ iia-j] l^tLjl j-a AjV CjL^-jj! jlul ifUjA 


5j* jlLkl! 4 jL^ jj^Js -Y 

jj» t -> AAjlI jjSLl 1 -< jlM ,*',-. 11 jj' ,*r. ^3 jjjlj j_£Aj-dl a i \-v~i NM 

Akt frUL’l jjJt s jaL 5 L^ la a j <jjI jj j-Vil . <\ ■% Biotype a^J cAJLj j-« 

OlXuJl La Jjjb j! 4_Jj1jj]l ijjJ-ii' aAA jj_j LJltj .(jj*-a (jijLlia. AJAo (JJflaJ 

ilil J ia") ‘ j '■ L^j! i «j jj-o] 1 j-a jiuJ jl.M — II (AL)lA-Ud ji LeS t5 -> , >il j jjt jjSj 

A_a.jJ A_*jlia]l 5J^LaJl jl_3 lJLIa Jbj <5-ajlLa]1 jj^JaJ £r a nil ^LjIjiUl 5jjl jj 

jl‘1 lI -all A J 'H f, jLi A_u-a3i (J JJ L' A-jt 4_jlj 4 fl JA*_—a aIax.L) t \* J)L tjAuujl >Ai 
jjAaII ^Ijjjj ^t-AaiJlj jaJI ^3 jkj.—Jj Jn 5-ajlLa aAJs AlAtl 4*—JjaJ A ...' ■ U 

4_jLat jl j^i-jjlj AAAaJl j-_U j JJ 111 jei\. Ill La Ljj ilg_‘ A i <-tl *> H jjISLill f l ■ jat ' jl 


.Y1A 



jj.nl! an^li UjJ.ln.4 • • A) jji 


**j 4-^ojliall 4 ju* ill Sjjui-a-ll A Uu ) ^jLi i4_^ojliftll (j*jl & aJl ^jjL&j j ^LIj] 

.AjJIc- Aj.uij At (jl jjJ) 

Ajf*l AojILo ADIui l$J jjj&Aio; ^jll (jljLiaJl ^l^jjl AiAi L-ULj-JI 0*3 

djl.lli« Aajlis 4a. /■> (jl LLalxJ 4jjl_uJl djl^Xall 4_a jlio JSsLia jl jps iLa 

<&A j) ‘ ~ - ■' 'Al *. j.-tl —j^jaj .*1 i * V-». 1^- j i. -v ) 1 

.ijj i «-<-> Ji i j 

4-mli.a -v.il 4 _Ulm«JI ^ « y • -'I ^.Ic. Jjli ^j!Ljc& ^UV^I li« l>iV (Ja*_j 

(J - --<y I i"'' 1 J-U. jl /L_*jILoJ 1 ^VXJt^^Loiu 

4jjii-xjl £■ l^jVlj ,4_Jjl A'l'yi jjJc. 4_jllc. 6^0 8-a L$] (jj^J 4_jjj H_)1 1*1 r-bu dlLSj^aS 
Jp jjSj AailUl j* Aa.^p jJc-1 ^ ill » wl.^-ll ■’ijU.n AjLuoUj 4-U.iA >.U,T> Jp£^\ 

jjJ^J jl jS-&J AjijIIaII <_A_ajjVI (J-i-x-o jLi tilijJ 4 >,Aij <4_uliijVI jp> 4^.^)J> I 
4JU^i»J jjjLill jl£»a "»*' } iljlxuud! jl i±LoJl ^AViiul L« I jl SjjjS 4^.jJj txj^u 
4_jllc- LIjI t j_u.ll oi& -I la.it ”1 4jl .Aa^x 1 jl $.^*11 jS-o-j # jjaco (Ji^ /^S ajj^La 

V £jl_)3l (^-9 jilj 1 <tjuU 1 _i j^ji 4_*ojlio]l *i)V^Lji-ll jlic.1 (jl _jj5Llll 

4_ojliall Cj^~ l a-* *vl l jjiaj 4-^olc. 4i,^j <jl ^ U% t 1 I 

j_^o ( jJjVl A. ljlall OijjixJl frLjjlj xll 0 /q r • Jjjj 1 LaiJC. -L> l a 

^jl—9 tia_a9 iji.1 J (j5ALi_^ J_Ujq 4__l3 '_t j-Jl (jljULaJl A -vi l^_n ^oLjjJ ^ aTi -i u l 

Cy> AlulJJ (jj^J Lw_)) Ia^ AiJaikjjs (JjSj AajliJl AJLaiil 

AjSLal^l jjji 4»ojtLaJ! cl)V!5LtJl J-lAj] #jlc-]j ^jyll lj* jjJlaj ^1 t^SjjJisJl £y> 

(jl UjLl (j^£j klLJj vi)jW (jlj Lille-j .Ijl jS L_aJ^oi A^ajliaJi 

JJXJJ L^ji VJ kjLjlC-VI <jux-o ^l_jjV AailS-sJI Ajik.lj (j* l.la> ttjlia-o (jjSj Ajljull 

'.1^.1 j jai (JjLi. I a.-^. 4j i A<a jjll 


CjI-Ilu jli* i jll] 


4 a jjJnll LjUJjyi 4jLj£ ja JjJ)J ^jll .VnalL 4j\»Aal1 (Jal j«Jl ja IV- l*IU& 

’ 4jllill LlYl-aJl 4 i. nil ei& jjgJa 4c. j*a £ijjjj t^ajliall 

. Ja<9 -ii.lj jjjIj jlSa /^Sja Jc. Jj^j ^l3l LlllXLoll - \ 

# jajll £jjja Lit ja eJC- l^LilaJ £JJ ^j]I Ljlljjall - X 

JJjLjll jlia jl ija jaij LjJj 4 jllTia j-aj £_ia1 ja] £ 1'^*iui*> ^j]1 LjI La\1 _T 

.4aVi^a (Jj. —^ ^ ji (Jj.<t> all j*L> jjJc. 

»1a-v~ . J jjJ 4 ^ < ill oljjiia jl " 1 J**-j 4jLjlaS ^j]l LjI Ijlall -t 


.t5>-V' (j j^1 t> </l 

J-» 8 a J_a.1 J £_S ya ^ V- jjjJS jl jajl j!u •>!! V-I—>1.1 n< £ja1 -a-a j_aj 

jjl-aJ 4 UnJ'j t (ALS enzyme) <3 jl^ 4 _kjiJt c> h jjal i 


cL-Sjjy j *^l ( J j4*i Lill-JJaJI a1_A JJiaj H j 1 1 j_Jijl1j i LjIjiLJI 

SjiLa t jJc. jjjtjll LjSl£ jj£j Jad9 IjJj jj£w j.jj.a.ji1 jl LjJa. 4^jlial1 jVil ■*.■>. II 


>-- j j Lfi jl VU^.1 j^Vl j-a jjiL) 4j]i 1 j_Jj # JJjLjJi £_SjaJ Ljlijlall JaLjJjJ 
4 .i.j j]Lj jj-> * I* 1 aa l Jjllaa jL£, La I jl L J^- 4_a jlioll ja'll.'u -k 1l 

ar> all 4 LiHlj 4 j_ajU 4 ah'lall Li1l.JJ4.il L$iaj £-51 ya bXC- ^C. »JJ jail L—>1 -Ijjjg\1 
(J_Sj 4_jj1 jj OliXi) L$J (jj^i ,^-j3l 4_ljLaJ'i i^ljj 4 -j-ojS jL5 LjI jJLlU ^ jLa-aJl 
LjI A nail £jLSj ^ "'11 jijLi-aJI jVj ^JLjJIjj .Jil jji) 4_4ijlial1 £rl n1 jJjLlll £-51 ya 

t 4jJs jjSj £J j^ ja JjSl Sjjj-oll 

JJjljJl £jj JJJJ L ,Jt<l ^-*j1^4 4 jjjC- Jt 

t jjjua 1 j.Uil 4_^ojlAall j j j LI ^ Jjali jjjijJl £lLs ja ^3 jji ill jl l_ijja-al1 ja 
jLSL ju-SJ 1^1 ■* 'll j-^-l Ljl.Ilj.4 4_ajlia jjJj jjjj V jl j^JjJ ^3 4-ii 

jLSL 1 u~- «A j v~_ JaLjjJ £j1 ya jjSj IS 4jl tillj al jj ‘ - 1 '■ ..11 JJ Ljjj jjjIjJI 

_T. • 



(jliLiaJt CjIjuxi (Y • • A) j3l 


A no wrylo sits Jaljj UJ^ 3 "Mj (t—iLojJp'yi J (JHaW {Jauu jJjljll 

| j^uilj JaJJjJ ^-lll A ll'l% <i\l Cjli^Lail j^ju tjli J Am« 1 lA^ 

(ji (j^<U £-9^-0 yj-3 (Cjl^iUl) j .A-Jc- Afilli-a JaLjSjj ^_5i jaJ 

Xic. (Ji-lilu ^.jll jl AC- J< > a ll vIjIXuai AjsjtLa V jl 

^_jJa jjqj AjaJI j±j LajS A3^t*i! ^jJc- . l^aJ K J AjLuJI jjl tillj ^ioj . £lS^o ^jmAJ 
-LLljjyi jA ja (iljiij J3 BiA Ot Ajx a ^ ^ jj)i (JHa!I <JUxui ^yic-j t jjjIjII 

(jij liJj i ^jJc- ^ ft- lj « £§jaj -lajj^j C J f'O 3 ! t5^ 

(j-a ^1 1 c- Ailli-a 1 _jJ Q^J -IS ^jjjyi Jjjj A-pljjll 

JjjJaJ! ^_lc. AJLISaII CjljjAjlt j-a j ifjjjy I-A_Ua1Lj 4 I <->'-> 11 JaLjJilj\_4^C. 

j ji'U jjiaJl j-a Aj! L*i]j) ja '■ >‘ij^ ^jijLkiaJt 4 jl ^ ^■ *->"I a JL 

j}- 3 3 *j* CjI-1-IJaII A^ajlio Aa_i_a A_Jb«Jl ojXiall j-a ft j$L -J tA-ojliall 

jy .H.l j (J '^j| _ jy'‘ " 1 '' 1 ^uaja j_)Jii.' '— 4-1 4 lj«l) jl ACrjj-\ .all 

j) Imidazolinone Atj^ j-* J-£ jJ-* 

' L -«r La j) Sulfonylurea (scepter j Au pursuit 

o jlll cjVX^ jl j* ft jIIjj <ALS enzyme ^jUaAa (classic 

J fllaJ c1l3j]I jju «*' ^_3j Ajj<%<11 OVu. jja) A-ojlis (IR) 0>^J j' ^ J r, JA-ajlLall 

(IX) j'' ALil^all ojill Cj^'X^j _IjA ajliall Ai_a j^jc- 

Aj_i-o JJ ir. ^ lVi 1 ^ illj A_J^lll lr. A_SjJaj iic- jjjjj— u.j Cu i A-ojtio 

At It A <ii iIjIaj-uJ Alli-al (^ *t) jlj i■! Ac-^h3»a 1 A^ojULall 

l^JLajlia <—^I jl^C-ij JJjUl 


r. > 



» CjIiLia SjIj] 


^j\1A\ ^l_jjVt jjjIiII a il'A ■» jjilUla. dji ijul <£l«( Jj w 


AiC. 



JliiaII 

£»>Vl 

jjjtljJl AJjjIa 

(aLuJI j Ac^taa]! 


^bJl ^uiV^ 

i-jiLJi 


Yc 

t_jl jaa] (jilajll id« 

I ^'j' S-A' ^UajJb jjjj2iCU 

(JjbjJjJl 

‘ Al'jD 

CjI jSjb 

4 _» 
Jjsjj" 

tiitjSja 

CjIjSIjL 




tAj* 

uaj'Jjl 

■n 

ull i?ju 

dilu jjl Jj]l 

(_>disj 

Jjilaljll 

JjjUi 

(jjJUUa 

uyyjy 

Cayyjy 




i n ■ ii i 1 

ouW" 

r 

^Itulb ^ijiill jjjlaal] iaia 

n 

CiU^jjj jjljlll 

‘jM* 

tjj ■ j*>j1 

jjjjjjLaS* 

Cxjjnyy 


t ^*>j ■ ^ill 




Y 

{i >• « II 

ii 5 jLj dJijjtjjJt J^ 5 b 

ejliboVl 

4 Jjx^Uaj 4 

(Jjjbjjj 

Jjjbjjj 


t_jdja-« ibj jJ 





JalLo 




> 

jS^jjj oL^J « JJ 
t*IjLuJ t j£)j CAjjjjl Jjil jjjIj 

J^iljjjl 

jLu* 



1 1«J yjjl 





^1 i ^*> j.^nll 



ujy^ 

ujy£ 

1 0 

<_>““ sl^j « H 

liJjLuJ UjLuJyl Jjil jyjlj 

AjljdV' UjjJl 

dAjjj 3 


l «h-; ^ Uti*jl 


i- 4 ] A _u« 

ujjyy 


^Ltulb jJial iajla 




Y 

£$>• <_>j*ij olaj < II 

til jL>j t j£!j Cjlijjl jjil jjjIj 


< JjjUjj 



i iiSa * JoIjjj] 





4 if y}\ il in L Jl 


C Jlllxiijl 

jiiljbul 


(jJaJ 



Y A 

Lijlj .(ALS) ijtf-V' 

A; j't .,Y| 1 ja«a jjK* 

djllJj J) 1 .V.^V 1 

t ** 1 l.ujj > 1 

Jl&JuJ 


(AHAS) 








(J*jl Axil (T * * A) 






ijjjjiU.uiji 




^jUl> * ji£jj 



*t\ 4 jill i|. Jml) U<u 


t^ULo 

(j jjAL-u^IIa 


iSiKj £lxsijxj 1 iJ-inalJ 


1 *IM. .Xl 


£ V 

LjJj ‘(ALS) ClliuJ jIuljiVI 


< CujI—lLi 

OJ 


ij.ii^jjjja j-o-^Vl (jjlij 


^jSjjSLq 


(AHAS) 


dUiJjl 





i*nn 

^ijj 







A'^~' 4jC.J*Jl <Laluil! Jkjla 
iylai ^kJbjAj l yujt^S jj>>.a,a.l' 

i/ijj 



X 

b-«Jj ‘ (ALS) otlujjljlu^Vt 

Xt, ■ ( W.XjjXtA J^i.ii^fl 

CjI 



(AHAS) 





4 “* ijinti till U Mil 




) 

(j 4 au £-JajAi 

L-<aj1 j i (ALS) ilJ 

^Aj\ JjjjJAJJiJ 

JjUj-l 

cilljjAj JJJ 


JjU'? 

OtjJij 




(AHAS) 


t l t j ^ -^Jj 


X 

(^“V' Lulo 

EPSP 


t 

cIjLuj^Aj!^. 




UJ b 


J*~° 

,jj^ljjlaJl jjlaj] Jra'U 


‘ ‘ <Jbj» 

Ju 

i" ll llll<!«». 


( 3 j^^ la* 

<3iJ 

U-^J^ 

c_j ji jISjJ 

x^ 

- i (JiluJ 


^u3LmSI i c_jjj 

c_j'j jjL^S jliB 


(ACCase) 

1 —iUjojj^jj 

j!)L^ ji 

vyjjjjk 


£j-b^oJ ,j^A A' ]ajl» 


t*tK lit,.- 


X 

- i jS JjIaJ 

(ACCase) 


U* it 


r 

LAo 

JU-cljAiJ 

Jj jb 

jjlslji 

Jjl£)/jllA 









^-JJ 

t ** '1 ’ . . 

r 

JLu* 

jl£jA 

»Jjjl 

EPTC 





d»LA^c 





d>V •■• 


r .r 




^julL L~\\ \j\A j\jjO jj 


> 



ajjjy 



<*il \s.AjSj\ 1 friliJ 1JAJ »Ul- 


(JL)i3b 


r 

Cj'Xik. ijildi-L jjjiilj] <jl_ub«) 



UISjj 


(dj*V> 




\ 0 

cA u jjS/I j -k‘'» 

(clj^V 

A I i ■ \ 1 

^Jl^alAi-u 

2,4-D 

MCPA 

Mj jijfe* 
(MCPP) 




ijjjLbl jj 





4^ \y \j1 > n 



i jxj fJoi« 


JbjiljJ 

‘u^j4- 


\ 

il£tjw (jiaala. jjlilj] 

(JW 





ijiiliiSli 

-Wj^'j 3 





JjkjP 





(jVb 

uaAh 




CiajjjjS 

(jyl'jjjiJljjj 




CpSji^ 

u^ 1 jjjj- 





U-'^ **J''■?''J.' 




^pLkJjjU 

Oi^JJf 




‘.y'jaj-H 1 
U-^sU 3 ‘ JJ 3 ^ 

OeJ'jJi^ if ' 1 y 


^ JjjxJl f!Ln&£U 


ljjj“ U< (^Ij 

jaj£f^ 

jujJ* 

> 

(jt £llj* ^jlfr _jHJjLill 

^ Uij^i 


JaaUj^j 



CjUimijV^ 

Ajj‘ V.* ll 



\ 

i t.^r-^l i^Vn 

DSMA 

DSMA 

) 

*-*J J“ 

j'j^ 1 

£4JSI 

tf' J 




jSublaJl *•-» « A) — - -- 

^*^Vi jf- - 4 

jai <jta iS-SjAc. £i! yu j\ Aa.1 j |ti,jx ( _ j Jc- jj jj A j tall jjl jC- ^aoSl (jxi*.J 

# jjjIj 1I ^t5l jx jl £4(J. -->j ^jl (JjS -all lllljLj (Ja.b <LlaJ ji 

jjJfr j^Jall j^jASj toi-ujij IjjJ >. 1*L Auxll (JjiaJ <J ^ ^ill (Jit-all (jli lilj 

ijjSj AjjIjj (Jxl jC. 1 j x^l-k' ^ill (Jjlajl! t*~ >1J1 -nc~- (jl LaS j( jx*lLi.aaJl (Jj.-r-it-all 

,‘;l j (JUxll (Jj«-“ ^ylfcj .(Jjjxjll ‘' 'IJ'aC- (J^La. j)x Ajtall 4^ajlia jjlaJ a^)Jj)x 
i—j l..V -Vl tllV^Lui LpaitJ ^ Cwj'jjVl (_Jji-o3 (Jalx Jjiul (^Jjj -loiS (jA> ^ JJ*lll 
(jx jKI IJ (JAajll i* iljl-r. A-lJlc. (Jjl At'ajj .jjjjljjbtl ialjlixll (jljjVl 4-«C.lj 
aI^Lu O^L»] a& 3 (_yulj <j]Lal^l (jx (JISj till j (jli Ljkjj iSaiac- l' >' jl /jj-t 
eib Jjjijll jl 4-i.-o.jVl ClI^pSll jj (JjLi. (jx Altai I S^ajlLa ^lf- (jilLiaJI 
1 *lj~k lUkj^Ja Alt (xolo Lj-laj 4 .j.-ojVI 4_aj!_Ltll (JSwal (jl (j£xJ 4j\j IHj .tilLllxxJI 
V yjjll till At tall (jx tilitllc. jl >" ll f- jxo a ^ L~. jjjj La tjHf- 4-uojVl tilULaxll (jl 
^HLa jjli t4xjl£xll 4 j£jjI£jx (jc. ^jlVill (_joi_Jj _$x (_ylt jjjllll liljlaij 

Selection AxjLaijyi (Aiia. jl 4 jaA) aj 915S Jl jli.Li (jjSj Auxll iw* 

.intensity 


Cil Lj.i«U 4-»jli*ll (jllUaaJl (jaajLai. _e 

4a»ijliall ylc- 4 v\im« 1| jjxilxxaJl y-a‘1 --.A _^ .0 

r Rl"il l ^lc- ejAall L ^j—jSj Ti’n< (c. jjj i-*U*ij*i L^jl t* nt *. -.1 -tl l 1 g*» . ^L. 11 


(J«U «.)jaiiJl (jia. »jlc-j jjli tjliall JjJiai ^Ifcj <ilii-a lilliu 

SjLc-U l* Jjlj ^Ac- jl lillj j ‘ jj - -»«H jl °^- i«H ^ajll till j tlAjLllI frlill] Jc. 

l^yoM .J ^LX ^ B l r . ^ji (jllI mi til (j! t_)^xintall Jx jj^l Ajli nil!! j^lc. j >4 jxaJI 


(JjjLuaJl A*jlLo ijl.il 


4 -ojlLa aJ^Lk ul UjSj ^ ^ 21 jjJI £'_jjjlt (jijLiaJl £*ljjl i- :1 luall g-aljj 

(jjSJ j§ A I >11 ill ejft (_j1 £-oj .(jj^LoJl ^S 1 A Jim'ij (jiiLiaJl ijl>if. jj j l^l l A-t-oa 

(_jJI (J^jajll jl JjI jjll Aj^jill l*IUa (jj£j (j£lJ ‘_>-»Vl t5-^J Jj-i V jl AJaJjoaJ 
.Ajd -vV^I AjljSJI (ja (JjJUll A t. J ; -ll j jia]| J- 1,..* Ijl Ajllfc a 1,.,'m A-o jlLc AjjLui 
(jjLlc. dUjA jjja t(jjj1 in-^ll tjiu c ^ ejl^joi jjSl A_ajUL»5l AjjLuJl »<■ —~ ^jl -<j 

■ Ia$a L<i$JJ-oa 1 

. JjlSoll (jic. (JjjLa-yll 6 jjLo _ \ 

.(j£jl ta-k 31 _jjAj £jj j5j 3 ia~i tj dAjSjjl^-a _ T 

jjJc- I^JjaLo (j* Aj jj k_i_J*a t j 31 £j]l A-ajlLJl AjjLuJl ^Laj Alljp (jl VJ 

Ajjj-v1 jAuljJI (_jXall ( jjj LaJajlj .S^OjouJI ^ -liLou f ^T)i <Vt ^Jljlljj o jl .Vi I 

A^ajliaJl AJXJI AJijJ Ji <*»i (jl uja jIjII oj IaAc.L-jjJ ^j* A V-vV jjjj A_rJlx. 

l_yajLJ j_g Jj AjljSj A.^ttaJl (_ 3 jJb i"'* i. A.’'...' Lo Ijl L ySa. a <J» . —'I AjlIIj Ojj ■** ll l _jo 

(jl (jS^u ^jIi (Kochia) IjaijSJi a(J!L« jLiiiyi ^^lc. A»_-dj o^iLo ^jijLi^Ji 

,l$J 1 ^ 111 I <->} (3.1 ■ “J ^-killjVl (_jJI (Ja-eu (jl (jJl JUal 0A*J lAjjjj J.Vir 

0 jia 3 l (jic- ^jL ^a! j-yy Aili t(^ji i*-vii jjjj !■* &• jAi! a^l-luS j 

(illjj Cjlilioll A-ojlia 6jl-^V 4l \)"> Cjlj>jiil^Au)l ^U-^'uol Ac- j 3°II jl ( i ^lj3l^ 

jLilil (jaiXuilj ^la ^jlc. (J-axJI LjaJ Ij (A^ajULoJl C-j^/jLuJl 1 -il^kj jl ( *_Lo] 

.CjVVI (j^ lijJC J jL-aaJI CjVI I^a3 Loj (JaoJI (J£j A-ajli-aJI LllV^Jl 


CjIAjxaII A-ajlLiJl (jtilLavll ,*■" _ T - ® 

oAfcli£ Aili (A-ojlia Ljjl ^tr. olil^AXall (jx Aj-s.li i_jLlc-i ^1 ‘ _ 'I ■ ■■*■> I (jjS 

(jj.'I jjII 1 ^a-»J . \iioll tl-il (^i JJjJ (jl (jS-«J (^jII ji^l 


(jjjLuaJl i**l ijt- • • A) ^Aia jjl 


iL u3jj ^a -I tAnJ lall ^jc. (^ij^la tAnall Ajall ^jjc. jl JjIalaJl 

(Aalf. 4*■ 4 A3 (Jjjlaj J>J jiul»ti*tIt S^jLjajj tL-boiLLa jjc. ji 

jjlc. Ajla^l jLajLi <jla <4_a jIIaJI ^*' (jLalai jl AjjlSal i^IUa (jl£ La lil Ajjj 

;AjJLi 3 l AiluiVl 


l$Jafl£<a fL Xrnll ji ^aiolt CjljLu JmTiL SjjSiaJl (_£jaVl J iuP-V' (Ja _ X 

(_)lau a <Jia <--'-v* jlia (jl ^3 (j^jtil (jij ? SjJa <a_pJ 

ll <aal! £-1(_paxJ C-Llal jj I jj j ? k—JLic-Vt Cy 3 ii~y JJ 

4jLal j \»«il AajlLa (jjSj (ji fJjjj <ILaJl bAA ^3 4JU ttjajjVi A-MiLutaJI 

.(J J^i <_M J*J 

ji Ajilaiall (jjiSJ jjjilil <Sj^jia (jia'i <J ^pj Alla jl Xjlall (jjoflJ n (Ja _T 
f AiLuJl fljC-Vl ,jS I ji (JlaJl (ja AaLaiail 

AJ _pJ AALa j! lUail (Jiliii t a*^* (jjIi-T' jjlc. ^Kail fl Wli.iVI £Uj\j (JjJ Ja -T 

?_p^V fit {ja _p&jll AiJ^jla (jiiii 
(ji (Jaiaall (ja AJla t<ijLaJ1 Ajjljll * I' 1 - -V' (ja (^1 £a <lLaJI t' 1 tV La Ijlj 
(LlS^Xo !_pl jl l-£J9 t£ j^Lo Aajliall * *ijLS La litj I ^Ua ll Aajlla (jjjLutaJI (jj£j 
flAaluilj jl ‘ all A. * jjjij £3 ja ji 4ji_'^Li <3 ^i.1 .^iiAi (jUjLIbJl <aal£^j f jL AJli 
AxJj (Jaj'LoiaJl jrLiiJ ^_Ls jl t_.l‘lA~il AjjLqjSJI jjc. <ajl£-a!l 


,A K ttiall 6jlj*y ^jAa i. a*i < \.a j jlajj (J ic. (JauJu »■ 4j|j till j 


CiIJluaI] 4-ajHaJl (Jau£)Ixa3| -1 

(Ju^l a ajj AauuSjj tdtlAipU 4-ajlLo Jj^aLaa Ajjjj] (jpa tliaJl Jj^a all 

ipL-aS'yi AjaUl (ja J*Aaai (jjSj Lajj l$-i\i minor-use crop fl wL aVI ajjjIj 


ill) Lit 4 ajI|u a 


Jjyql Jk a \\ l—j\ UdfiV ^jljLuj JjJU jJjlaJ A_Lc (J^‘v -A-U^J 

JtAallj Ijjtrflll (Jji Ji-fl AjujUJ^ (Jjj^l ^ * 1 \ ul ^AjtiLill 

AjluIs jji ji jjLjLlaJl Aailia t .ttxnj LcAjc. SAjIs Jjl j (jj^J A3 A>ajlLdl JjIwoLxaII 
.LitjjJa IgJ jjjLui^ J Ji <->% Jl jSj A Vw <1 tljlAlf* »t lA'i. J ^laj AjinJl 
cUluI (jl CjIAuJ] Adjl&J) (Jjull -> fill >1 1-v~iLj) Laj^aC. j 

^IxLa jjji fij-aj .AjIjxj Oj\S^\ £jjj ^ IjJ dllAuJl -LajlLalt jjljLlaJl 

OIajaJI Ax jlioJl (Jj i <nl *> Jl »l 'i-v*'. ..I t-jjji jjl La£ _e. 12x1^1 AiLiS ^y&o o 

(Jj-<ol- Jl ^Ic. dll.ljltti (J^a A ‘'j. n Alilc. ji J^iia Axix ^lAiliJ p uii jjl (jS-aJ 


^ lixJj .AjxJI 5_ajlUI ^jajLui^il *.tfiii] Aju£ lil]j (_jJ-3 tSjjLxJl 

(Jla) Ajti*J JjSH {j-ajL^k ^aJJSJ IgJxLx £y& <^1 j\ AxjliJl (Jj, nl -> a" 

jl AjjjjUaSI iIjV^LJI (JSj (j^ajLusaiJl oAA UJ^ (jl *-. OJJ t(Aja.ljjyi 

.CjIAJxJ] Axjt&x ^ylT- jl Axjtftx t^ljlS La 1J a-Ijj-i-a lj Lj\ U^Vl 

AjIc. (J^jaal jjic- IjLxaa. -13 (jx (Jj i xal *> all ^yAaia i£llj Ja-VJ i_e j^j 

jjc 4 Q'° ' ■" ^ ^ Lxijl [a^ -ai l yx Aji La£ lAj] j -»-a ati ^j^LaxLaV 

\ J l l n% <1 Cjltllioll ^i a r, W 4c 

L ** l l -N \ ull 


UjIJoxaU ^jiuLi^Jt 4-ajlLa Sjl jj ujLlxjjI jlua) .V 

‘Shaner el al. 1992 ‘ Crites IQQOW^j) c> • i ^' 

(Retzinger & Mallory-Sraith, 1997 ‘Mallory- Smith el al. 1993 

JaHill JLjJIslII jt <u> 'I nj j 

4j_lujl1I CjVXJI 4mc^1Xo1) aASju!^ 4 < iW*i1 jj^ii! l^cljjt 





<Ajlittll .dVnyt »>i\l jx (Jjfijil ftx^Lu] ^JJ *.1 j^l (^1 jji <a1x. ftixaJj tt—ll \l'ftU 

(Jj-iasi ^1 jtrfi«k xll v_>jljj]l jjjjUj ,<JUj=kll sift jj$ii jxu (Jl jji.] jji) i£-j} 

j»' •w"'. J < w ».,.j 4_jl i‘n-w V-jja^il l^C-bjj j£xJ ^jll Aj^j- lj^Vi Cjljj^yi 

ftjtl ii. ^ (_Jjlull ^Uij ji Lo£ JJC.J <jjI_loj£] 1 ft^ajl£xll j jla jx 

CjULuJI jj LlJ 1 *1' (jxSLjjll vAdj jll ft £-ja ajjLixll jl jjjxjll ^^It JlC-LuJ 

jnl ja ft jijia 4 -LUxjvII vljljjjxll laAxJj jlol *u~k 11 ftjjftjll 4 ajI£a 11 v4jC-ljjll 
£x djt-Xuxll 4 jjL*j]1 $.IauiV^ ftjjLxjSlt ^.1 ji]l jl ft l*»-vN /■ ^ tilllj t jjjlxl! 

jjj (jxj v_ijUj ftjlcli jx <J15 j ji JjSaj jjjIjJI oja l^Sljiiil 

fbftxijjllj i jSjaII jaaj v^JalxlaJl vsjlll t jlittU l^_nj IxjS (_jjlUll £jJjj ^ill (JjjlxiI^ xll 
jjuljl! ,*JIjxj ftijla ,jiiij L$J djI-liJx (JjjuoL^aII sift j£l (J^ i ii.n ftjji Ulc. j jLa»aJl 

i_JjlIiJl j jli t*Jjxu L^lojUx j$-laJ (jIllAaJl jrljil (jli villi ^ylfr j .(ALS) 

jm 1 CjIWI AajLLoJI 1 l >—1 /%^ 1 jl IaS ^Jjlftjll ft ol*i-v a t * li > l vxl l jjj IajS 

jU s.lpc. vlj^La. ^3j a 1 laxxul Jjl jjj ^jll ftJuiaJl t~ il jis'll j^a si^lj ULa. 
.(Jj ■ a! -■ sift ^yifr ii.1 j JjlA j£l SjjaxaJ jj * W ~ ■ .ij La ULc- jjjJC-ljJjll (jl^Liull 

tjjjllll ftijial jl JJJaII ft-ajlia d)V!^ ‘ - A J] < j> jji I sift (Jjaj 

tjjjjiull ftjc- ij"_>lt jljij Cj',1ua11 lil^ JjLujj J] *-jaJ3l villi t ^ 'Wll _>aV^ l . 

LasjIj iJaiaII <AjlLal! jjc -j <aj\Ia 11 i^iUwaVl (jjj IajS v_Jj\_ull tvljljjull (_JjLlj 
sljb] ^aU^jj JjajJo (jjJJl ^a ftjlLiAjSJI jj c. a^jISaII ujljljjv aIaISa 

ftAjliall Aijua jl^li] ^jlc- CjVXJI sj-JSa jx (jJjS (JliJ v*ll ~> ji viLx Vj t^jv i l iu *^H 
jjia.uiij jLijyL j^iaUij J v.iii-iH Ajajjijiuyi sIa juftiij 

XilaHjJ 4 I' ^ 1 % 1 .i^l U-U-Ajj M (J-tJa3l 

, .'1 \ i*i l > nztl l j l n n 1 aV.ii j*\\ \ l* JJ * ixuU 


s J b ! 


(ji-ia j uLlj^jla Ai9 IaA jjjax'ilj tAx jllxl' SjljJ Cj'e'_^x] -J*~- Ao_£Ajl 

-j. ■■»*' i* itW ^liki (WSSA) (J"‘^dail ^,jlaJ AjSj^jxV' AjxxxJI £-x (jjLulb ujLu^J' 

ypS AjLuu]' t jjjIjJI AajjL i jjjIaII j*JjxJ Iajj ^AxjSM Iguujj ■/■"- (jSj\ V CjI aau 

jl^ »■'' T'ti -j ■ lAA t t(Y (_jxlx^ .^jLjxjSJl < LaL^ojII j i^yst \i 

lJ j-'uu^U ^ic jjjtjll 3jj^)ial L*_U (jjjjl jxx]' O'Axu L kli.AI ^9 (jl^yi 'ij-v Jjll 

A \j ■ ■]jS Aj A\.a~imj Ai£] j tA-ajlidl J^Ja -JJ» ' ^ic Ll 'll x 'AA ^j.aa'iM ^»lkjJ (yjJjjJI 
SjLoJI l_J jljj j JaliJl A ]aa Al AC-'j/ (All-} j A a1l~> A Lolc- JAX« jx l—>1 -1'Lai ' J)* 

^3 Ax.Vl £x ‘(jUiJ'ji (JjaJI (_jx AjAxJJ 'AjIx lAA jjl (j&xJj .AJbuill 

A-ojILo (j*iM .*!-<■" LgjS ^ hi (jiuj t*3Li4 (j! 

OAA CixJ l^jAjli (Jtaj 99 Ixx Axjllll oA^yX,jxll lillj J_)X ill,1c. o^'■«'■*■ ■*' sAAiAx 

A Tty I L»» ■ A->" jjjo Lxajl (JIfJ O'a uj'Aaax]' lA~. ,. j j 

AiC- j}' ' jjjljll A a <—ll Ajlx]' Jalx (j]j i^Uaj AjLxa'jA-Jj iAaax]' Axjlix) 

l-tj'l A. ^'1 f lAxU A liiXi £x (illij tAaj'jLJl jj^-L JaJJJ jjl J j \ (jj Jail' 

till: < _ 5 -lc. jjalu (jijLxxJl AxjlSxl' ^jx £jx' j (_jJu l^J ^jll j\ jAjll AjXui'j 

( j^o Ax.'j (j;Ju jjjiiiJ jjl£ La 'j]j ^LaJ&yt (Jx-o An *a A_vM5ial Ax 
^3 Lux 1 L.)A ^x Vaj ^ iijj Loj 9 i_jjljj]l Ajjj tjjijLxxJ' ^j.xi bLxj Axjl£^<Jl 

Axjlixil Jx.1 Jx cjlxjjyi Aj^jJaiJ' A-lxUl jjx ^jSxx Ail dux. tCAJuLi_)il (j'^x. 
AuilSxV Sj^xxJ) ujLoxii!' (JxjLxxU ^JjSj Laluj t Ax'j uj9j ^9 Ux 

yjjll j__j!uLxxJl Ax-q^ 9 ,_jx JIaj lj'jx^^ l^J ( AxjIaxI' 

£ynJa AjxLxxJ' b ^j *■ ' ' CAjLu Le -vj ^_fi o9*J Au^j]I ^9 A jSLui Li jjil ^a y 

(J_)T (jSxJ S^Aixxll ^3 AuiLxxll Clljluill jjSc. AhM.x-xjl jjU ^jULj .IaA JjAjI' tiljj 



(jSjLlaJl Oliiia (T • • A) jit 


aJLv Ji ^jJ| (Jjx tA_xjliaJl L «jH£jl A-cjljx lilljA jl£ La Ijj j _4_a jliull jx l aaA.j 
l_ijUj]I 3jjJ Jaliill ja*j jjc. *!j'xM jlujlui] jl AJl j] jla tdljjjyl jli 4_xjlic 
jx .ijjx JUlLj AxuLxaJlj 4_xjlixJl dljljjJI jJJ LaJS YllLj ^4nO j- ^-.-v /.U 

/Lajlixll jjv (_jx l ijLkjjl 

Ail hill dl<.1 ja.j j tft ij-%.11 jj'jll "1 jli t^Jji *r\ all i_jjLilU AiLja'yijj 

jj^ia J jjjiluil tjK jjVil .*■> 11 AjjpJl aJI j'yij Ajc-IjJI CjULoxJI iOV^U 

gV'xll jl £-j! jxll L'->. Nj j| JJ| L^al r^l ^JJ V Axjllxll AKiIi <jji ojlc. j 
I jl j .l^ivalfLx jtajj ^5 Jul * 1 % II jx Aai«-x £• 1 jl jx %T" * Jl^v lJILa jl ^jt-1 jj]l 

Llllf-I^^l jli tLb JLxC Jul jli jl (JjS l jSLx Axjlixll L *<1« x^jll oji i »JJJLJ jSxl La 

(J£ji JuLivi] t_l jjh >*'*>-> La 1 jl j _u jLIoj] t.n •> ll i_alajJ jl jSxj ajj^l 
Six I jla ^^JLxxJ) JU-bajLl ^il£j CLulS jli £- 1 jVl j*>«J tlJiajI La f jl jl Ajojil 
1 La. i AjIjux AJSdx LlA A&txxll jj&J jl J xlv xil jx AJls (Aja^jiVl ®jA jxua 
jl Jlaj j^Aj JuLxaJl jx Ajjftx £-1 jl L_lj jk jli jSlj jnxll 3 jjLlx jl julaj! jJ 
Lc I jl Ajl ^ 1<- 4 j jj]| ^jjj j .Jjfxll Lxjlix a^J.V- jj^Ja Jc. (JjJ La Ult jJxx (J£ai 
ei& AJli t3.lj.lv CjI jjl j ujjJLxI (JXi. jx ^jLvljyi Jaa .>i1l Jc. AJa3la-JI lbc.1 j 
Jc-j .ajj.^-i ejj3 (JiLv '•» <l jlij jl jJLaxll jx l^jl dua. Ij"nljn-i jl) (Jjbxjl 
AxLa Aij*a(J xxj JjjxJI Axjlix \ i-w*'! a^ljyi CjLivjjI . .1 jlj njl^ AjI 

tillj jli Axjlixll Ojljl djl^vJjl^lixJ CLiIxaI La I jlj j '1 *xvJ1 A^vjlSx Allaf. 4 Vi J. 

^jL Aili tillj £xj JSUx ^x (JxaljtjiJ IPM -ll Axiajl Ajj^x] lli ^juj 

J] ifijj jl Ujjixj I^jJ] SjLiyi jiLJl dLvjjljL,yi jx (^1 ^LjI jl Jl jjSUJI 
dL . jll jjj LoJS AjLwj jljUk*yl (Jjj^al *V xM JcJJx Jfc L..IVJ Aijj iAJLuJ 4 -V y \ 



(Jjj' i n-V ll Cll^M CojLLa 


Lajj j (JjJas! jjlc. (Jj! <v\\1 qa Luo IjjLil^oj Cluilxo}! 

;C-ojlLil) SjljJ 4-uiluii jjic. ( jiu (jl (jSji CxljJl CjbajSIJli -yt ji 

jl Cj_^S jJ La lj!j kill) jjjS.) Lalic. Loo Cjl IjmII p 0-s.*i.-*i _ \ 

(j<aj Glu (jj£j L-iaJ iu-all -I J 4 j -ii , .-/'OVl i*~i' m.II 

AjjL-cxSyi j 4jl3 10«w."l 

f.l^o.1 f la..) £u_<ajjj i^4 ijl ila]l jjjljil ^Sl ja Ujll) Cl'-lnalt «lla^uil ^ i_ljl_lil1 - Y 
(^a jkJjLiil AiljJa j! JJO UjIlllAJ (jjJjA t> jjSV (j r - L^ l 

4JbuH <aJISaS! Sjljyi ^UaJ JVij ijj t(JSaJl (_)*ij 


(jlabd jLu laJj ,Vu k~i ^ jjjJULo (jjillkj ^h.VnJ tjS-oJj ji-S/I 

..laJj ^Ic- ^ (jlL-aile ^jjjLJal ji kjjjJULo 

^31 j^i IgJ CjLajiall AjjLIjJ! ^3 Cjlllfall J-alcj (jjJaTll! f-lj?') -V 

S__pLo ftHaJ _j1 liuiLu! fi-al >* 1 Lj *Ui J£1 l*U:\ i S-lAuLo jjjSj 

CajILoJ ( ^jyisLa3! 1 *ll B*iij (j\ j£iuH ^ 31 l b j tCjOjlUl ^jic. 


Ljtlca (jjSj JSj 43 LIlc. Au^lt 

13 4lll ■ — 4 j-v l 'll ^JA 4.Ual loll AoJ-Tk-oS' jjA JuljoH J Lo£ italS-o O' 'IJIaH 
^ja Ljtt C \ CajU ^ \ Jj j w juJajJj iCaJ^Lo _jl ^JLtS jjc. ^jjSj 


_ljj CLllall J4jilj51 jtjJal j 4 j.u.LkH Cj'-Ui^I 
Cj! jjJ ^5 4_uliLall jJj. —' -^ (jjj LaJS 4 aoIA.j "" UJjljjll _f 

<^^jla-ajl (jLo CajBLia]! (Jxa J 3l_iiJ] 

^J>L 4jli (_yolj ^3j Jj3 JL AjiiiAall (JjaoLx^oII 

i. ~\ il oAA jlc «Aak.i_j]l jjjIj]| 4jj^jia dili CjI J4-Uill ^ A.%~. jij ^jSiull 




*11 ll Ciljift (Y • • A) 


^ >V i iiuiii uiis-Ji i**>J fj ijj ^iiO t a ! v t 4fl^v all 

Sjtjyi ^»UaJ ^JAjJa 

■Ink'll 111 (ja jj£l <rj1i vl * t*k 1 .11 Vail ^ jlia (JJnTk<al 0111% I t lli . n l -O 

|jl n ^j,.ai * 1 ->* ^jjil^l 4_i_! jjia ^j.ifl'i l^J i"il ^ i(jjjLHa 

,£jla]l Sjl^yi ^UaJ (jajJa AaJISiqII djtc.l^a.1 

_1 jll . J -~ikl 4 j W a l1uI£ LaJUa 4j£jjl£xall <aJl£uJl (,\^Luj jjlc. -1 

t—jLScVl SjIaJ ^aU^J CjU jla jl V- Aikls 4_JjS/l UJ^kJl i*iljLrf»- (ji a^l _V 

lalill *ij wl l 4jjUl (J£\j jlS La lit Aj^alikj 
Aju^uJI 4 il ->. 1 , .,Vi £4 iSj_jak^j-all jj* '' AaJ! iJ (JiaJ] -A 

.UjLiuj] (jljliiaJ! jjLJki Cjlj^wlll 
AjL^all (JijLsJI (ja jLELSyt (JjS jLuscJlj di^kJl (IjVI l «lhi*l (jJc. 


V^J A^k .,~y V yjjJl iLejliaJl .*il i 

4ijl£-a JU^a <LalcJl Cjlg^Jlj tljLdaiall j_ja! SjIa^I -Li j| £pa1_jj ^J>iaJ - ^ * 
j l i~ir. y I 'jj. . •—1J (klllAAXall 4_ajliaJl t_jLic-f-Lsli) i- < iW*l Ajflljll (jajl ■*-> \l 

JSlij (jl J^uJl (ja 4jC-1_jjll AflLlaUj *Aj^. ja}l 4-ajlIaJl <jijLiaJl (jl 

.IgJ 4 juIj 31 JjLkJl j! £•!jj-all (ja 


nr 



(Jjj' in-til Cjl^iu iu, jli« Sj'J) 


> £$1 jaj LjLaJj <ill jjluLitaJl CiljUxa lijU-va ;( 1 V j 


jjhlt £51J* 

Jajl^ a 11 ^IjlSI ^uiV^ 


+ (D-l quinon) ,^>^1' ^»A* 

Cjl jjhl] JaJdd 

JJ^VjIu + uij'j 3 ' 


+ (_>i>-»aJl (3jl>li -laji - 

djl^pl_il] a! 1 1*1 n«g 


+ wiLl j{L*ijji 

JljP 

+ t^axaJl (JjlijS -lajis 

-f- ^ j •** 


j^laJ-lajlLo 

Ltfj'jjik i/'j 3 

CP^ij 

^Aill ^aJVi* + ^‘J -^ (j^AvTill ^aj!u 

MCPA + 

CAjjji 

+ Cjj^pLiU a\] liiu 

+jj*Vl 

&JJ> 

^aLo^^l jglVd iaxu 

t**tl yljiil^ 

+ Cjt_p\J3 ^kiu 

+ ^Vl ^1 >; 


llll^pull jjiaJ Kl*j-a 


-f iaJi< 

Jajix 

Qijljjl + JiiujS^jjj 

QjJIjSl- (J 

H~ Cjl^pLl] if all iaju 

^Jj ■ ^*ll W A-a 

(jjjljjl +jjK7l 


+ Cj!^p\J3 Jsj!u 

ilil^Ul) jjiaJ Jaj!u 

u^ 1 jjJ* Lt 1 J 3 +JJ&V1 


+ ( ^ji,^l (ji-in-Jt JjK'1 -kjla 
iaJLU 

in JJs^J 3 ^ + UJ J^JJ 55 


-f- ^Ail) • « -f- 

+ jj'y 1 Sfi jjliJi] K *u 

^ ILl^i jjK'il Lju 

+ MCPA + t_i jjjL«5 yA 

Jjjj^a cf* j 3 + (jjjjiLojjj 

TP ay*i 

Cjl^pbJl jj’^^ Jpjjua + ‘‘■ ai) jaJJ* 

i/ 1 J 3 + UJJ 1 -*^ 

llU 

+ l iaii* 

Jniu 

(jjjjiL-yiu + OJJ&JJ& 

Cj^iwJjS 

jaiN ^JVia + ^4il! 

(J^i) 2,4-D + jajfi i^'j 3 


^la_iA -f- ^Ja_Lc 

((>«') 2,4-D + ^jK 

JjIjjjS 

^JiLlA -f- j <* ) vj 

MCPA + 

f JjS 

+ CjIjjIi!! h/i< 

1 Vd-k.'ll! .laila 

jjl jUU^ + Jjlsv jJAa 


^hiA + QjAJlU .h/u 

MCPA + cjjjjUS ^ 


Ki'i' 8 + j-iall ^aulu 

jjj'j 3 ' + 

II OU'J 3 ^' 

-f Jtjjuu^fl jjlij] isjlLo 

+ CjLui 

jiLcLtjlli 







(jlajLiaJl (T » » A) 


J4jll A^aia 



+ inMA 

^•Vi iajj-4 

OJ^^Jl\jL±A + At J^K 


+ Cj!_pbll £ ja^aU in,UA 

Cji^plJl JjA>l i->y.a 

vS'jS+JJ 15 ^ 


!•>»< + jU Jajlu 

t_ij^Lj£_jjj5 4- cj^sj jijJa 


+ inn a 

^jJ^]( yl ■*§ 11 lil^JUA 

tjji jjjliiuil + jjjUjj 

^yu 

+ ^'ij. ^llajll iafit 

(_K»4aJl ^'Kll -kjia 

Ujjyi Jjfi + UJJk^ 

<y*£* 

+ i jjxtj\ q >»■»■>!! ,jlla~il laiu 
ifj (jIaA-fcll iV'''' Uyy, 

+ u jjjph l#' 1 y 


+ ^J_j*ja!l < 3jlajH i-kUA 

UJ j'jji + ujj^4 

^y 

4- Kxl±a^\ jjil-k“i] in ,via 

JA |W ^ |^| 

2,4-D + £k**y&*. 

^luiLaiiV 

+ CjIjJUU ^j<u!l 1-IU4 

jjKlD UAi 

uO 1 J& +jj^Vl 

^LjjV 

-f- CA ^pUU • p j*^ a! 3 iajAA 

j ii Ail 

tjj ji jjl + j_j&yi 

(jj jt jjl + ^y 

4- (^jjkidl ,j)ill'll! J-iju 
i y^i\ , ^ikll Jajlo 

ojy*ijj& + ujjj^ 


jjijjJaJl i vKMl jty u 4- ^ials 

jjl -|“ li<l£jJ 


+ inn a 

^.UA^fl j innA 

jAjll) jUl + L?'jJ 


+ qjAa’ill -kjlLa 

l jllA^j\ (jiaAaJl , yKl] lnu 

+ ua jyayi* 


4- Cjl__pUll jj^aJ ii ^u 
jjlajll JaxLt 

(jj + (jjftjxcl.ljjj 

uijjy 

+ (_K»AaJl J^ju 

Cjl jjUll jjiaJ JuU 

-liiJ 

U*1J jj£? 

+ CjI jjllli if UAj 

^j J In. 


Jj jtjjl + Oj^'j 

+ iaJdA 

^ il ln*!^ 

Cajjwy** + Ca 5 'jj^ </'> 

CJjJLuj 

+ JUKll JiljU 

cl^^pLdl jj*wi l^j^a 

(JjMiaI JlL) + j|LaI 


+ (CjlaJl yLlii] t J l^*U4 

jjj jUjj + (jajjJLJ 

tjy^ 






+ CjijjUll a^Jt JaA* 

^*<j. >%ll ^il^.^ll UAa 

jjijl j3l + iJj!5LiSjjj 

jjjjUjju, 

+ -la Aa 

^iK*i3 Jaixa 


STS 

^aaII »lain + jaIB + ^j_jA A1 .Vin«ft 

+ 2,4-D + i_ijjjLjSjjji 
MCPA 


tluJill ,J ^'** t ‘ a + 111 La 

^jjSl ■ «J*j* -|- t 

j^jy 

+ JUlVJ laAa 

Cjl^plJl JaA* 

Ujl' </'jj + UJfc£' 

riiAu -if\ jj 

+ Cjl^Aill ^^Ja^it £A1 l"in4 
<-j^jA-v.il] Inn4 

Ca jjayi* + jj&Vjja* 





Igjlfljjxjj oiiLiaJ! OlJjJua CjLaJixua-a 





(jlajl I»tll OlAlU (Y • • A) 


A 

ijUUI <> f j* ,JUaUI Abscission 

(j - ^ yjSj jl *«■— lljiti jl jtjjVt < jLaj]l jL-oSj] 

CjLaI! ^ya j1 jl jLajll bal ■ «u3 Auxm<all 


Absorption 

AjLwJI ^iuj jl Jk.ta ,^J} ^jUJI jJiijil! QA BjLaJ! uiljaj 

.^^ki e.lLo jl (jjlSJl (Jkta Aj'bajSlI ejLJl l$_i3 ikij ^jJl 

4JUi]| SjUJI Active ingredient (a.i) 

^-SLyyi jjjjjlt (jC (Jj* ■■'aII ^Lujt ^jl_i/uSJl jjftjl jl 4jjl_Laj£Jl SjLall 

^tjXall jl j. L> 


Activator 

i 4 Wg jl <GJ 1 jl 3 O-lLj^l Jjxall i « ■ >■*< ejL> 

A^kilt AfrjaJ! Actual dosage 

^3 <Ajls] 1 S-SLall 4-La£ 

SjUli 4-uuJt Acute toxicity 

^<C-Lu> y -»* Zjyi Jdi_) jjjt-a a 1 L*J SjLaJ ^a^njll jc AAjljH Aj<ii uti 

LD 5 c ^ASlt Ac-^Jlj Ij-ie. ^jujj to-llx. e.1^1 j Zyjal 

SjlaJt AjjiaJl hj^ul\ Acute dermal 

^wA-vlj o^jaI Aaju^La Jl*_] 4 joi,n\l 


jUJl Acute exposure 

jl ^Ij 4-oLuJl Z^yoi 

(jt <5 I jjjjaj ^.Ij ^jj jjt Jj jj V 6_pil Aj .L-oSj Aiji SjIc. j tSjjlxk 

•0^3^^ L) - AL_jla o^)!laJ ii<i)' 



!l i.** il A11 a 


SjUJt Aj.ai ul l Voll Acute inhalation 

■3' ■■"-.'71 Cy* *-^ v ^J *J-sJ AuM^Ltll .ixj A-iLaJl AjauJI 

ojUJt A^uJl Acute oral 

.fill _^c. sii.1 j 4^<J SjLcJI JjLSl AjHj]I S^LaJI AjauJI 


Adaptation 

_^aJl jjilill AujiLa jl |^jl jj Aul^ll Cil^yadl 

Ai-oV 5 jU Adhesive 

.<J-lxJl ^K.uHj ajL# (JL-ojII yjJc. JC-LujJ AjSlCaj 2 jL« 


AjL jjill ji AjjlxaiSlt f^yax .J u-v j! 

ji AxjLaJl J iAS^L& 1| 4<lluJl 14^)i*l 'll' tAjlaJ 


ijaUaj isu Adjuvant 

jvkli null <■ .tU^ki 4jLa 
j 1 _ja 31 lfl.Lij tl^uTUta 

4jl > jn>)1 


Adsorption 

CjLill W I-, AjjLuj£]l A^Lail CA-U j». JaLujjj <._vM.>*i fJJ Aj1a*JI 

,Ajjj]I i'll M.I-> j Cllj JJC. ji 


(jiiJt .Jlj* Adulterants 

jl 4 -ljliJl ljk.la.1 jpJ U y\l ^ .a 111 J V jlj-aJI jl AjjLojSJ! 1_dI_jCJI 

Cal .’null 

• v* • 

Jjlka jjc Jxu Adulterated pesticide 

■ -»l <" A <U AJ^jJAaII AjjiSJIj Ajc.^J| i"il a. ^jUajV ^ill iLLall 

.AJ^L-«]I Aj^Ji-V' ASUJ1 ji CjUUII 
^'jj yW Agro-ecosystem 

CAjjlSlI (jxi ClAc LsjILj TtumJ AjsI£ A^k^iJ AaJ^JI Aje-ljjJl Ailaiall 

.(Jj_jU 1 (_5^ull ^Ic. La^lj^ AjaJl _^jc- AjjJIj AjaJl 



(*li 1jl4 (X • • A) ^JL)djll 


Annual 

0j-aj ^JJJ S^jjull (jd Cuu 4j! lfl.la.1j 4jud (jj <jLl±. Ojj 4 Jd£j t'A/JI 

.^ujdll < __yuij ^a Cjjdll (jdj jjilll ^\juJ j (5 jjJaaJl 


jLJaj Antagonism 

.(_5^a.l fljLo ^UuS L_s£ jd ji fljld Kl*w (jc ^ id\j]| AjJL«j]l (jdalllju 

JV*j 2 Antidote 

£^lc. ji i^aLuJl fllLull CjI jjjLj (jial jje-J jl 1 »'°j*y 4 ^.>4*1..mil 

pljuJb fXU.l'll 

SjLiu SjU Antidrift agent 

Jda~i <Lajll (jljJI tl)1_jlaS JI jSil jl JJSj ^ fljldSI 

.1 8l^*hiid11 ^tlninll jl 4&Llo]l (jc- I lj»,) plj^JI jljj £d liil V | /lj 

y*iajl jL2ui Antimetabolite 

jl jj_bj Lax 4l«kd (J^-J j \ja.jlji! JajjUll yjJajVl gjUll AjjSjl ^4 4_uij (_)£jd 

.AjatjJall AjjaiajVl Jjajll Cj^fclij ijfl jj 


jtlUl jL cu> Antitranspirant 

fLaJl .113 ji £tlil! J^jtd (jd JjlalU aliLuil ypic. JjiLuJI (jjJajll «I^ImU fl-lld 

> <."A ull (jd 


jjaJ! ji JoJil JU-» Application Area 

.Ajlc- -iLLcJl (JAllaJ JJuTVdll jl J\d.U„yi (J<T^1<I 

^JL» (>11 Aquatic 

( ol^d]l (jd *_Jj5lLl j! ^4 jjdrtj j j^'j jjl jl jjaJl ji Cjlilll 

<£j*-** Arboricide 

.JliijVl ji till jaaajdll J jUdiVl J3 (^4 4^AiJliddH o-lLJl 

_rr \ 



(jiiLSaJl iLil-lix* i' il -v U-.. - - 


ijjfefr Cilgi* Aromatics 

jj-a *1*.* CAjSjJI jl (jjjjull 1 "'' .'J~ v <oit 

0#«SjVl Auxin 

vlAjUoil A^ju*jl ^ AjlaJI j-oj ^ >a* ^ic- 5jjU t* A Jill j-oil ^>diio ajLa 

•M’J' 


B 


Band application 

(Jjia ^Jc. jl ,jj3 ftjlc. ^ A i> ^ ^Jc. ’Ulall JilLj jl *1 w 1.J 

.tjjn-i-t all tllljLj jj-a i_L 


JjfjisjJ! Basal application 

>:A.nti jjLii (jxi ^U.nll «. jaJl ^Ic Hull 


oJ&li Base 

.^la (jj jSj] A -wti (Jc-liZi AJjE AjjlxajS o^La 


Aj—IuiVi Basic manufacture 

'j ^ *■ ^9 4 W'■.. H n aJIioJI 3jLo]l jl 4 j. .^ . .Sj\ SjLaU ^U^vall 

jl 

JjaJl ^JUli \iilu Biennial 

^ ojfe c> -^ t u^ ui if* Sjjj ii>Ui3l 

^j'AMt AluJI uj_j-a3l ^5 j 

^jjaJI Bioassay 

i*JViKfl i ^ jl^ol] jj'I Vil *.t\) ^aSJlJ^c.jjl! jj^SjU jLni.1 



jjxi'LilaJl (X • « A) 


Biodegradation 

i jl jaSI <AaJl CjU‘iK3I I^jS yjll Cjl jJaiJl jl 4 jLul11 

l" n j\a»U jc. £t...b.. J.:] 1 j- ^■ 'J^ A Sjlc. J llg^olxXJ j\ ' j - ^ <_J Jjj Uw ^SUall 

4jL-o 31 tlAili-ttll j $Ioa3I 

iaili*3l Biological control 

j> 1, , i%*ii A jl i -11 Iluuij CjliVI A^ilfLal AaaJ^Ia)! Vl 

.CjliVt i_y* (^1 A^slS-a] ul^c-liull ^Jc. .Iajxj Aij^ia 


A*c\ 


ijjjaJI 4^il£«JI jl JjU Biological control agent 

il jjS-aJj CjIsVI £■ l jji (^ic- Llui Jjjj (_£A3I (JaLuJI jl O^Loll 

^jjaJ) fSIjSl' ji Biomagnification 

(-uj)jiJl aIlmLjJI yji U_u CLlUljJaJ) YjjLall ojLall SjL; j 

jjj CjLuII AjJlc. Aj^jJa*Jl Ajjj^ylSJl tlil-liLal] Sjlc IjrJj 


jjsJI x-ajll Biomonitoring 

<—;- ;~<al3 Juj-JI A UiiLu J_5iOJ 4jC. jj jlil*k.V 

«lw» 4^iJ| ^ .rtl l ^ Hi I ^ j <fl*>. .1 a\| frVjl^i 

.CjIjjLsjSJ) jjLuijyi 


^LjjaJl Biopesticides 

ttflj KYu j CjLijjSxoII ^ (J^oIjc. jl Jil 

CjI j Luljj <L 1 xa 3 ! tllUUll L-oJ (J*ii 3 j ■ «»li fj^a 4 jj 1 _ 1 aj£ jAlJl L*llt^iKliroil 

<ijr Sc- 

<&+* Biotype 

jjC- L Ljj£jj (AjjI 1 -J a ■ -~ll (Ja^j u LJle ^ jj |* , 1-\‘| <£■ J < V> a 
^^.ajLlaJI jl AjlilaJl o^pjLJl (JYo La 4 8. s\\ 4_ic- l1 jl 


rxr 






< ^iUj Jus! o* &A±a* Botanical pesticides 

(Jla CAjUill (J>i* 1 ^3 Sj^a^a 4 W nln lIAaILo ^ya oJ^jxa]I l“ 

.oPjM'j 


ijjlaj <&£. Brand 


..Vi.i*.]] ji ^5j c^uil 


fUJt Broadcast application 

4 o l^ya V-iJ ji 4 j1£JI 4aLu>,* 31 yjc. jLajuJl ji ^jlxajSJl ' «]t 

.AjJjS CjlJjj ji isjlaiJi (jjjLs jl t_jjL^aJl ^Ic- !•>«» 

J'jjVi A*ajjt jjluLltaJl Broadleaf weeds 

tjji-aJl 4_il!LaJ lij£j (jjSla ^ic- lAjji) (_J jl=J j! t jjjalill Cllj CASLj 
^^jJi ajIjVi (ji_jjSn ~' ii yf® ouyi ^jc-j 

^4jajfl-v11 jaj !»*' ■ 

£uilj jj Broad spectrum pesticide 

.cAaVI £y» ^xlj fjXa <Jl*-S jjc. all* 

JIc-jV' Brush control 

iMl ji CLiljliiJi <akil£ji 

C 


ijj\*A Calibrate 

Ai^uainti A^Lui 41 ^Jn. VfrS; Jaj i_j jui An*]I <j-o£J 4jLS.il] qjjU-J' 

.(juklll oVi (j-» Ia jjL jl CiLiLijll j.1 ^A.'i,J i 

Cancel 

jl jLlx* (jl Cm3 ( ^j]I AJjVl Ale. <L^uij jl Aja*]1 ^IaLLJ i__ilLI 

# o^il j3 (jjlJ 





6JU Carcinogen 

•CJ^J (jLuij^U 4 ~w i 1 ^3 ^jLla^ui}! t. 'J i ii' oJlLo 

a!»Ia SjU Carrier 

. JjixjJI (JJA.UjKa ojlc. SjLall 1 ■ .M aIaIa. SjLc 

*U*j] Caution 

\-o)i jl iiAiUJi ^ic. * 

oil 4 . %-c-l. i«'l <L»LuJl (jx ^jXaJlikALua]! 4jlTil AnxJl CjI jJx! 

Xux^> jl Ja>» JjLa Certified applicator 

j! ft- l Ul <1)1 (jjjJjj ^Ac- ji (jjJajl Mill 

.lillij ^ Jjj^la jjc. 4-Luua ^pal^C-l ^t^JLuVI ejjh'tati 

Chemical name 

<—uSjjJl f^ya (jHwLl J& j jUaoJIj SjLall f-uV' 

.ajLali ^Lull 

>i»Vl ojiJ' jl Chlorosis 

La \ lUfv j 4(jl^)jVAj 4 . .-J. -a. jj U (j^jU ji L-jUc- 

AaaV^ 0A4, 4l)l-k1j ((jlaJjVt _}i (j^U jjlioli (Jj->.*ij 

_ ~ij W U jia i_.1U.mJ (JjLij ^ (Jxm» 1 ji (JrijjKil 

AlijJI <Li4*JI Chronic toxicity 

Y £ j!&l .i*j) (J&jUt ^ioll ^Ic. <«Lji3I iIjIjjjUII lAjlia.] SjLoII S^iLa 

,(<C.Lm 

(jiljcSfl Chronic symptoms 

,vlj5_jll qa <L_jAa SjjS jlio yyAc ]ni 4_La^*]l AjauiII (jjaljC-1 


^JUUI ji ^UJj ^Vl Common name 

A-tth'u (JjS ^yt J^a^oll <n a all OjLal] |Vu j^I 

* »■ ■»»< IAa t jIaaJj i4_uLj3l (_)jjJjlLaJl i*A‘ijA tyZi jl ij§0 

__rto 



—yu f (jlj'JLaJl ‘"i 1 1 ||m i*il -vtU. ~~ 

I4J (jj£j AjSJ J (AjjL&jII eLbuiVl (j-s JjJxIIj sJLaII i-ijiu Ji) iais SjLall A . A 

i* j ^ujjI 

Jilai) <LLs ji Aisiji# Jlj* Compatible 

LaA.la.1 Jjb jjl U-a 'ViK (jLoJ (jliiLo 

Competition 

jjla LaA^lS ((jjjUi) jjj-oLikj i^IUa (jl ^i»Jj <(jjbu!l (jj&C 

A. ic. 5Ulj |jj£J 

Concentration 

A jinl*> jl jj5 /^l_^aJlj (jjjS Ajc. ijj'' “"” jl (JjUj 1 5 J)'~* * 

.(j Aj j!lo 

Conservation 

jl tAjaJjUlj ^pL-ia-al] l Aax cd]j (jj£j ' ■» -ij-laJill jl A W«1 i a\I 

jLk^21 ^Jc-I (j««jj ^j-all L **j\JAimj3 Ijlaj A j»j iU>\1 ^all t i. , -s. il 1 A_i \ ^-w \ I -t > A. *i. .>1 

.Ajc-Lol^yi Lgjil-lx (Ja^j j\ 


Contact herbicides 

> L^J lj*i»u.«^La JuC- ‘ ^jll CjI JjJ-all 

jl jaI u Control 

Aj. J A aJUIjla] A i jT-'" jl (AloUJl jst. A j j-y-'H 

Cj^LsIaaII (jjj Aj^liall 

Cover, Coverage 

SjLJl l^-ilr- ^iijj ^l!l AjjUj]l jl CjLil] Aj-v U. .,11 A.a.1 ..iuiII ^■v^. 

• Jjtull l jl (jijll AjlJ (JjuLj]! AxjitliauJl 


rn 



JwMLa ] \ ul.^|j 4 ♦ • A) 




jaii ^yH Crop loss assessment 

AjjlVi" ^Ic. .XaJSJ AjjLuII dlljlul-ill ^Jt (jxj-o AjA>. ^Lkj 

(Jj. ^-v *ll Alill JiJiXftll (^U&lll 


(Ajc.|jjll SjjaII) J^a U «1 l «jjUj Crop Rotation 

yjij {Jits* £• j jj AjIj^. jl Ajjiui (Jji /il ^ a (JM . —a j| £-|jjl i_!jljj 

4_jjjiiaJt (IjliVlj 5jL»-<aJi i—lLic-Vl I^y> AaJt >■ *^ l J^)2x ^jVS 
^Aj jjJaadl Al j-oil £ya Ia i Ai jj]l jit. 

jjjc, Cross Resistance 

l$-al -fw~u . n l djlA lls ^Jl La A-U-cJ illliVl AajljLa AiLwa (Jliul 

.ajx<J1 Ia$] J*il1 AjSjjl£xoj ^jLajSlI l^iMSi.! (j- 0 pt jib 

Cultiver 

*uHt ujbjluiAJ jjUiJJ _>A J t4_12kiidl (Jj. ^>1 •> all £■ I jjV l.. 

(Jjlji!: gtT.L<dl Aa«£j AjC_ y3 ^ ^&LuiJ ^lll ^jiJjAaJI 6<i\ij jl ejjl£j ^lJ 3 ^ AjAlc jJC 
^lc- ^clii^a]! i—i lA/iV yI (J^Li. j^ya Ifrjlu3S] ^JJ 6AA AJLxJI CjLjjIuixJIj lAL^a^l] 
^iwl' ^UaldL AoujUSlI k-iii-caii b jALo ^aLujJ Aja ulrtil ^JS a_)L^k. 

« 

Ajcljjl) ^ iK « H Cultural control 

tj* Ac. jlj (JjLui j a£ jLiui j! a1 aV.yLj LiiiiVi a^aIS-q ajl 

i—Jjlxi]lj A ilil^l^SkV^ (Aclj^Jl At j*o (Jl« AjcI jjUl Cil^l^^VI 

'4 1j» e, illlii Jjl£jj AaJ^Lo (Jsi AjjjM (Ja \J laa 

iiSljUl Cumulative pesticides 

AiiJl ^3 j! A -k, ,'il ^i f.Ln3l j! ^SIjUll (Jxoj CjhjxJl 

4-t^olik 





4*f« Curative pesticide 

.Ujljaluolj la JjU AiVI 4 jlSI£a yjj j- 14'...y'U Jjxoul 


.AjLsJI aLmljj 


viiLyjjSjjouJI Cytokinins 

Ja^aJ CjUll j-ajj 4^alaitt]! jljjJl yc. <c- j yc.-y.A 


Cytoplasm 

.SIjilt £ jli Sj^yijjJI AjlaJlj <jaJl SjU! 


D 


jUaaJI JJ jU&jyi Sjjfl Days to harvest 

(JjiLa SjjL LjeJ ^ *■ .'~iJ i jL^aaJlj Jjxall | j^j Luj ^bVb SjJfijl 

.(PHI) 


Decay 

_<LsjJl 4 j-w ll diUjl£]l ^JajutljJ AjftlsJl 4> ujVl { ij]-i%*t jl 


<_UuijJ jl i_ 


jljjVl Lal*-i« CjLJ Deciduous plant 

.»yituii *■ ■» ij^o 4 j' j jl iii i iij ^jji djiaiii 

A*X» SjU Deflocculating agent 

jl ^la ya >*_) (Jjl~^ •■> ji<aal ■'■"! l_iliJaJ S-jLa 

.4 tl. *-.11 


jljjVl iaiuiA Defoliant 

.jljjVl JasLwJJ Iniiit AjjLwjS SjLa 


f-ifrN Degradation 

^jll jl <jiL-aj£J! SjLJI JLaj jl ju£j (j* 6 ^ <^j 1I clil_yii%H 

.Squall (Jl jjil jl (JJjjll 





^JjVl v^j 33 Deposit 

ya A-vl i.J ti^j >,j ^Ic. ^ «■»*''! jl ^jl! J»j a■ ■ ~' ^Jill Aixall 4j-g£ 

.Cfl jjM ^JLuuia 


Aj^laJI V*-Ji Derma! toxicity 

AjaJI i jS *nuH *j‘ —^ ^ ^Aj ^Jc Cue- s-iLoll *uumi 

.jlail (JH-=». 4 ■ —*'•'I Vtr. CjljljJaJI ji jlukCU 

<iix« »jL* Desiccant 

£yc eja* (^1 jl (jjl jjbU i C.lha'j 4j^la^ll ^ycUuu A u\ \ A & SjLo 

.CjLuJI 


^0) Detoxify 

fLw JaUIu l^J L _yu] (_J jjki j| y* 4 .J ■ „U 4«j iUll ClI j 4 . aU 0-lLnlt (Jj_yaj 

A.i-kH CiliilSlI olaj 


Oj*— 3 ' Diapause 

<( jjl£3l JaUIij L_k9jJJ jj yS 6JJ3 


ojU Diluent 

. yc I ^ 'til l J, .'/'ll jl 4jbudl 6 jLal] >_a‘l tCn'l <lali. »jLa 

^iUJ) Jjjklil Direct application 

Alabu (Jla ftJix-o 4tl-iA ^Jr. jjSaII (jgiWiHj (JS-JLj JUjuJI 

jl (J-'” 0 >*Ajjll yA £^3k. jl 

Disorder 

jl 4 jjLu]I 4_pJl CLjUjISJI ya jjjSu JSj CA-lJIj jj^V <—UuuJl (Ja'mJI 
t4^^jLa]|j 4j^la^)llj cjliaJl (Jla 4 j1u] 1 (Jal^ytli l^iaj 4 j 11 1 jjc. ^Jal^it]! jl 4jjljOaJ( 
l_yaauj tCil 'mall Al^kluil jc. 4_aJili3l AjjLuII 4jamJI 1$ Uj AjjLajyi 4„Jk.j'lbti 

.^aUaJf (j-oiil ji 4_pljj ji j' jj. L_jlikiiV Liajf &1& 



CAaU>iO« 


<SjL» SjU Dispersing agent 

.4^ jUalail lllljjjaJ) (jJJ Lui i_6laull <jx Jlaj ^jll J^LoJl 

Disposal 

4 iS. At\~L aJI ^jx UjJC.J <alui!l Alkali (jlSrfj jl jJjOIII 

j j 44j jlall 4jjll1 4 (_£ja.S/ 1 dJujlxjfill j! t&jj hi jl 4. .'ll i~ iV-ijj 

*»jV till(.jlikjl Ale- tilljj l^C. jl jj jl jl_yxll ^ylc. d^yi-v 4iti Jjaljjll 

jLJl 4^% !•>«all _jl ^ 1 -l VI lAlaVI 4 ‘ AjjJajVl (jSlAal) i 

> j£j 

ftiliVI Dissipation 

4Ja±J_jJ ^e-Lai! _jl 4 jjj]I Jio^ Ajjjll ^n-ilV.. Ai.1 (jx ^L-csSfl C_£^ol1 e-lilil 

IjjA C..Wjj Jalj*Jl jjx Ia^C-j 4(J.J<.m»1Ij 4 jjUajll 4{_)^kj]l Jia 4ill-sx ililAaT. 

Oj**- 3 ' Dormant 

^"iluill jl *»ill Jl jl i—i3jj 4JL*. 


f UjI (jSjl) Dormant spray 

uLAjIuIII ijui ,j1 JjSj l^k jS^al! ^u^ll jl frllill jljxil v ‘l 

JniVill ^yxjll 4.1 a\a nil 

^ Dose, Dosage 

^.TkjJI jl (_J J^a JSJ SUaxxJl j! AjkLxxll ft 4 6j h Jl jLUa.ll 4jx£ 


dftj&\ Drift 

jjc. ^Je. JxjJIj jjiilll jl (ji^))l Ale. AuaSl C.iVuJ^- 

t \ jllala a Jjxxatx jje. u ll >uj j \ (j£lxl 4i.^1.aall ^laljall 





o-jll <-i#ls Drop spectrum 
j! Jl 3«JU Ajjiua 4 i'mi< j^ic. (JJjH tl)l_)la3 £J jjJ 


<£>»■*“ Dust 

^ja 4 'ij« JL ^ V- 4jj-v kJI CjLuJ! 4j13j 0-iLa jl Jjial) CjUu^a. 

,4ilaJl f.lj2t.Vl ^ i L*lbj 4ii%< »jL« ^ic. jjc. j! <jjl^o *.)j»j 


JM>JI yi-ail) JsjSjiH EC 50 

.S j ).nv.a]1 (j.* %® * j^£_p3l 

Ecological Impact 

dtli j!LJ1j aj^JI djljjlSJl ^1c. .Li,.*i.i.]1 jl jLujyi a* w.i ^131 jjjtsll 

4 I'vti JJG, 4 ClJjJl 

^jUofiVl tf jj— Economic injury level (EIL) 

.^jL-clSVI (.iSslI jl) jjjJall i. jjmj 4iVl j1^*J jl Sjiic. (j-c 4ila£ (Jsi 

jj*i3) Ajjfrji £jaJI ^Jl*a 2 sV 1 Economic threshold 

Sjbj £u> jl <. r i‘<>‘i.1 <ail£Jl (JiUiij IaaIc. |»,lab>aj <jl v...i.^j ^jJI 4iVl 4ibS 

>( _g ^ I jAoiaJ (Jjj --»^jll ^ja 4-pAill 

^LjII pt&3l Ecosystem 

La 41La ^*11 4jaJl CjLjjl£Jl (JS (jjj LajS Jc-Lfioa 

eJ_jak jaII 4jjJ' jjc. 4jjjJ! 


Ecotype (ecological type) 

.(jjjtio jSujaa ^3 1 _ il 4. 1^1 jjt 4o»ilj 0 ji Ji*j 


JlW 1 Emergence 

4\l» - a ji (Jj> a j^a (4 jj 5]1 3na (J_>S ill) j^yUl 


xn 





jL-SjVI Emission 

JJC I^A jjSj jSj iAJ*ill j|ii3a*iU Ap-il<a ^jLa 0-lLdl !**«*■* 

<t _ 5 jaJl L-ijj-taidl ujjtil jc Liajl (t atjaiiU AjS i_jjc jail 

jLmSJjU A^jidl Hawaii Emission Percentage 

AjujijJI AaJ*Jj <A » 'A*!. .'^ll Afc^aJl (ja t ja£ AjI . ii ^ill iVi) VI (J-Iut-a 

.AlJ ».<Jl Aa.1 .iuJl Ljajl j ijjoilajll Asj jla ^c- jl *.ViNl Ajjiall 

SoU Emulsifier 

(Jla t JA.I JiLu OUlx/i C null ji.^u' Lai lam A L.* i ajUo 

Emulsion 

. JaI <JjL» ^3 j« 1.1 a AiLsi <1 j 1 jjJaS (jl*j 

JjaaJI j a ax u iiA Encapsulated formulation 

ll j* jl (JjjjS i_y° AjjSjII Jail jaJI jl CjV j ■ ^3 <■„ flU <i\l ,\n all 

Jguji^ll ^3 # jLSojj Sjjs aJILIj AjjliajSJl SjLoII ijLmij ^*>'<11 tjllij ((_jjaI 

JaIA-JI 


jjV 1 Enhanced seeds 

Aj5Ij_j1I a , ji AjOiIsjII AjjjjJI jjla (J^La jijaj jjOil! 

> jjjl iIaII ujlllla A-ajtLo jl (Jjiaj iCiiVI A-ijlLa (Jj-o A.ija a Aji<a\ a jl AL_q Ij-jLuiSy 

Sob j jl 

4 aaJ' Environment 

jl j^a jXS jji jlijjj J>jaj ^jjll Aj- JI jjc. j AjaJI CjLjS-oII jl CjLauJI (JS 

,AjaJI oLijlSlI ^ yi Ac>^a'% a 

imJI ku* Environmental Protection Agency (EPA) 

ujLjjaHIIj jail^Ul jlo*^] jc A]jUii*ll J AjSjjaVl “LjJI AjLoa aJISj 

'IgJ ^1 jjly l Axjlioj Cjl 0 u a l b AiU'will (JjA I alll CjLLcj Aj^jLmH 





Eradication 

«LoAj\£ jl AjjjjJI JjljJl £y* jt (JjL*JI ^ya AjfJ\ jl ^ i i)n«ll AJlj) 

jl ASVI A (JjL*JU <Lalill A^l I L-iajI Aj ^ '»jj 

JS'Ull ji Ajj*o 3) Erosion 

iJaj^aj C lljlam i jTiiljj iaLudl jl ^Ljll (J«-SJ l-^HJ ^lnu 

fLujjj t «~-1 '■ j ^jl^o«JI AL^axoll 


<xji\ jS-u Face shield 

(_ya^*-dt £ya A^jll AjLaaJ Aa^AumII A-lLaaJl l!j( jjl j«i<j l «IL* £j] 


AjfiaJ! ^JaaH Farmer Field School (FFS) 

A-llIaJI A ■ -r* (Jj . ^-> 1 -v /i ^Ljj] . J i^jj ■v*!ltll «.j ' 

ji ^JuJl flitij (A_j«jil->V »lA®V» Ajb-i-a t^SLc-jj^^ Vjc. 

^x^-ui_ajLj L$J A jla 1 1' <—ijLajll ^ya lAJlj t A * <nl.~> ll 

«1 <nft I (Jjuij (Jj. ,- , ^ . all aIoISIaJI »AfuAiJl ^-ot(J*Ja9V 


Flowables 

djl j* ouJL) U-i^JtjLo U-laJJ lljl.li-btt]l 

(Ja^'j UjljjJpJ! A3J ‘. '.'“’.'J *AijLj a1»U S-jLo AsjSJ l*~iL«J.n>l lIj! tin rt ^Jt, J 

.Al l, a 'ijy.tsi ^JLu jjli Ai^iaJl Ai.1 jj ij JLu-jj) 

^>iaaJI ^>*^a2) -IUIxa Foliar application 

j! Ajjlilll jljjVt ^Ic. Jjiall ijjilaj 


,rrr 





AmUI Food chain 

^jll j^IjibU f.1 it <LuLJI ijp <JS Jj£j dua. rtti (Jib £-1ijjVl jfcAS 

^^pjlj 

j^lum Formulation 

Ij-iaj -I ailui^U iU-Jl fjA 4jj5jll #jL#3l %* Lg_) ^Ii Sjj**a]| 

aIiLuJI i*il^jij ^*~'H j (^j]2i^o]l 41). >.H ^ j . 

jUiU CibS>4]) Fruit Fixing Compounds 

yjblbj jLxji*^Lj jLalli Qa jjjjJ jl i <-i11 <Jja » a-v'. j|jx 

]*iSI i/i jjj4 JttJ 

jUill jk- CiUS^» Fruit Settling Compounds 

jtjIIj V jl 4 j-> jail^Ut jLoill ^jLu£]l JaU jjij jl 

.-UaJl jjjjll jjAjJl 

<l»uU) Full - coverage spray 

Cjl^JaS (jVjjJj (JiuajJl Cjbjll ^Ic. (jljll jiltj 

G 

fliiiuiVI General use pesticide 

^3 I.UJJ (jl (jjJ A^LlM 4 Vi i nl^J j ^ jjl ^iu31 

.CaULpil (Jj. ^alaJ 4 -V ■ UjJl CjLakS]l ^Lul ^jLa |j| 4jmjl j( (jjjJajJlj ^jl5l! n l-s.~i 

AjIIjj]) Genetic Engineering 

4ajij 4 i-k oLulS jl djUjbjj 4 jj!jj]I oJ-a]l (JjIxj j>jaj j j~>j CiUj5j1I 

(jjJaj l ^jlc. (Jj ■ aJI ^jiLaJ V jcilli «-LLc-1 L tl^.a 4j-s. j]jjj U^Lkj 





CiLjy\ JaA* Germination inhibitor 

j! tjjjJl CjLuJ Jojjjj j jlc. ejjT Ijc. 1 nx-i Allans ji An nln ejlx 

.4j* rijVi jjLSjII pUjacJ ^jx U J4C. 


Granule 

£x 4 n»,x ASjSj fUaL 1 j l-»lA ji Ia_^xC. ^jj AIxIU. bjlx ^)x Ailak tl ilxjm% 

.2_)jjll c. (jjiWill LJlc j il^jlc. Ajliijjk jjxixjj Jjjxll AlUill SjLJI 


jJaiVl jUuJI Green Manure 

Ajjjlt f^S Aa-«J ^jj (Jji <a> x 

>*ill hA* Growth inhibitor 

jl diLul] (JS3 ^Ux jAj l$J uj^j jSj (jilSlI _jxil aViux SjLx 

>u p&U Growth regulator 

»**il jixfe jl ^Sajll ^ AjUi) ALojJo jj a1L*3 Aj y^a£- SjLx 

jl LlAjjlt ^3 _jxjll j I 


H 

Jjjxll ji ^i*xxh Habitat 

fj>! AJ i-ij%j Lx j \ ja> 11 In SjjjiaJl jl Aj 3 (JX}»J jl jxi) ^ ill JSxll 

# Aj^jJC- J Aja. ClljjSx 

>«11 LXuaj Sjjs Half - life 

AAauiIjJ clxil jl Ajjjll ^y* tf Lx»Vl <_i£^xll (jx %® • Lldjll 

.AjjJI ^3 AjjLJI SjUII jjjIj ji i> jiil fp}\ CjSjI) jl i(J jajII 

jluaaJJ Sjc-Iujx SjIx Harvest - aid chemical 

^luijxII (jx JaI^xII ^3 (Jj>^»%xll CjLjUj j^lc- jAaJ AjjUxjS ftjLx 

Lj lull |J JS < > ^LaO^I (_) 1 ^-. >» ^ 



l+jbjjiLJj (jiiLiaJ' Cttafa CAaILucm 


jUoaJt JjSu 5jSa Harvest interval 

tilloL-a^J'j (J^i o*> al! .Vi'-all -ic. ya ji! ^jjjLa 

jl\x ^aLo 


4iU Herbaceous plant 

*aluiL. <iuuiil Aj (JjSjj V CAjj 

jiAAkll JjlijxA c£Uc. ji £mU-» Herbicides families 
l^lj <^IaJI (jjLuuSJl t_uSj3ll <^a tiljLii ^Sll CjIjoaaII <—ujjjJ jiiu* <_i jLul 
jl (jjjfc * ^ILi* (jli tills ^ AjUUU ^jU l-il >*u oaijll (_yoi3 ^a 

_j\»S-llI Jjjlall l _yi\^C-\ jla lilj Jjjljll jJ-iJo ytt IjJ jjSJ JB t-iVljj^ll ^jj£i 

.^jLHa ,jjfii l$i 

y&A Jlaj Hydrolysis 

• S»Ti ^jli j 12 \‘A j aj*! Sola ^jjl jl JjXall ji » L»-v*i1 AjJLiajSj! C-ll ^luJl 

,«.U isj*- AiL-ia]j jUaijl 

fUll um Hydrophilic 

.c-Lall La SjLo ^ jJ Ajj 5 4j]l 

f Ull ejis Hydrophobic 

>La 13 La SjLa ejS 

Ajjjlutjjaj* »iU Hygroscopic 

h\a~^yi j ij f_y aL-caiaj SjLoll S^pLc 


^uaJl jtU! Imminent hazard 

4 -aj^Ul 0_pil1 (JiLi. LlJl ^a Tn aall ^)A>~jtuVI <j £■ (-, IKaJJ ^jll X^lt 

_jiV' (^Ic. jl t'Lmll ^lc- Al jjL« jjc. ejL_b (jl jjub -Cal.li2ui! (jt (-.ikalij 4*lii}U 

,SiS$xl1 



(jiiLiaJl Ciliu* ( Y • • A) j]l 


ii»li 5 jU inert ingredient 

IgJ JijiaH ^Sia Jj>_ja (JjSa jl <_jl 

j L l i lyuVb Inhalation toxicity 

(jjXljll l^iLiSL-J l ''g- jjlj4aJi jl jUSil SjIaJI 4,Jaiii 

A*>ua*Jl jjc (jtiLlaJI uiIjjja Inorganic herbicides 

LilLill V 1 jJjSJJj <J~at VgJ 4 jjLaj£ jl^A 


<ailLd| Integrated control 

j tllliVI 4 ^s\SaJ AjjIjajSJI j ul (_JaI£j 

<rAbU iiiliLUJl SjUVI Integrated Pest Management (IPM) 

liuc i ck y A unLLali <_J£ AjS llAsVl ^Uaj 

Aifc AiVI 8%\1 cjlijj jjlS-yt ^pAJ AaxuiIc jl AASIjJa 

<jjxha1) CjIj_jJjaa3I ^ya (_Jsl 

I j KI ££. cJa '^ ui Invert emulsion 

j{ (j* £jLa jALo (JaSjc. t ^lc- Cjjjl) c-Iaj! AjS j.Vnj i _ iK'.ha 

^\j5 jj (jjSLi L ojlc. j t«.Lall tlujll jLiajJ 

^aJl &5UJI £jli in vitro 

‘ ” '-»■' ^Imj] gfi pv £ jli. ^JJ ^jll Cj^LfclijJl 

.AjjjjajJI CjIjjjJI j! jl jaII ^3 jl (JaaaII ^j5l (Jja 4j«jxla]1 

^aJl JilJln vivo 

^jjLiajS jjJl j 4j&.j 5<* L.Vi^l ^ l^luLj jSaj 4-iaJl i— 

cAj^kJl ^ylf-j >*)\ juaa j t-'NoU‘ij\l ja j jl Aj^II A'Wii’iVl j 

^jiunUl ujjjtJl Ciaj l$jl 4-clr. 


.rrv 



IfJlL jmjj (jljl <~il ~ ll». — . 


L 


oUUJl J-fll. Label 

jlr- ^j 1 ^ ^llj Jjiall Lljl^jjxJ Aja»L-ajJl ijl'y.Vi...yI AiLlaJl jl ■ ^L»\l 

.(JjT- ■ "^' llALIjiiSy Ijljj JluxILj 4j_oLaJl <JliLojl» jiV jl cliLfljJl 


jaw LCso 

t..* il nl£Jl jl jUa^yi dAjjl£ °/o° ' Aj»iii) (Jjlill jjijjll 


4 i-> U.iilt C. 


C-^'j jl Leaching 

j\ 8 lh\l jl (JiuiV ^ hi u ^lc. (j A *U! -SlUttll kil_pj 

4jjj 11 jjhlj 


ji u£j Low - volume spray 

IjjS ^ramjV 4 jj_^iajj pUajjb (JjuvkiII AjlaxJ nj (Jjla-o 

< <LcL*-ail ^rhuVl ^ic. Cy° CjI jiaS (3^.3^ 3jh *11 1 


M 


j5>Jl ^ioaill JjjSjill Median effective concentration (EC50) 

h,..j^l ^J) Sj^ 2 k^<jl 4 _oLJI SjLoll (j>j jjjolJI jl jjjLall ^3 jjS^pIl 

jLi^yi llAjjlS jj-a %0 • flLaJ L « JjuIjJI C-iluiJ ^jjl (pLdl ajlc.^ 

5 j 5 >#Jl ^Laili k-jaJl Median effective dose (ED50) 

SjjiiaJl ^3 Cy %® * jjjIjII dilA^y 3-lLaJl ^_y 

>( j!a^jLja3l ^ .all jl 

JjIB </ iuaj 3 l JfSjill Median lethal concentration (LC50) 

(y 4 1 <-i^yt~a AC-^yaA <a jl^sl £ya %® • (Jjii 4-oLuJl Sjlxli jjS^p 

Median lethal dose (LD50) 

j £■ jjj ^ J;* * AC-j)a %0 ‘ J 4 -jsLjJI ajLaV 


vta 



i) -V \l • * A) 


(j^uVl Metabolism 

4j^a-all 4-ii-J iM<ti ji L^LLSI Lj a -.‘lA.Vi'i ^jJ| CjI jl 4 jLuJ1 

^Sf3l Lwajl 4j ijjxjj tjjilSlI sl-LaJ 4-o^^Jl 4jjj£_pJl i~i' jl 4jjjaJ! jl_j<aJl a-liJ 
4-iflL.il iiiy jl ‘A 'J* ■« 1 »M Uj L ^UU 4 Uj.., i jt^ol] ^ jl-vl l 

(Jj. iq\ a flll jjjj La (jJqjS?! <4 jnm (jsl C-AjSj-J (jL lLL^ JI lIjIjujjj 

.Ji-oU^aJl 4jjLui.y 4j>aL»l 4i^la ji~» j (jLiLLaJl j 

£3U Metabolite 

t^aJI (JjjliJl JLiudl ji ^jlx<u£i]l jl i n^l jl plA 

<a^l (jfl 4 jals jjSI ^ ■ >ijSf' gjlill CjJ^ ijU^SM ^ p~>» J 

iLj^ll (> -toJ' Minimum tillage 

L»JJ t jjlJl jj^aaJ iLl^pJl i J l\j\flr. Jil «■ 'A~i■ ..-1 ^jJ| 

ji 4jjlil (-_ySjj i—ib jl 4jLa*Jl (j-« JE 

£l ji*!>l! 4JiS Jjlj*- Miscible liquids 

_4_Ul»]l i—i i' ' -y ~i jjilal ii-o ^Llajj l4jUflj (_JlJ Lt-a _jl jJ-lLui 

ijik* SjU Mutagen 

.La Li**-' 0 > i ljl D^iia 4 m. nfl e^Lo 

S^ 3 Mutation 

jl QljjaJ I jjju 4jxjjj J^iJl V< ^5 oJuii. (jrfailmaaJ ^>U fl 

^ i^jLa jAji^o jjSJl 


N 


i Natural control 

^3 ajj.^tll yjJc. 4 Lai -v Jl 4 jjja.j 4j5jjj3 4 jjj (J-oIjjlI ^A-a uli jxitj]l 

# CiS_y]l ^yo SjjS 4 *lj» a Lit j IjjJ 4j-lak jUaj 





jIjLuI! jl iJjLil jjaJl (j-a UjJju 


^iJc-i Natural enemies 

j jl Ajjlill iliLiljjll j \ 

OliVI i*iMiUl«llj tliluiJiLJl (_jLa 


Necrosis 

jfcjXLl tlnJl jjjSj La Sjl C.j tAjjljjll (jl4 jao A 7 - ■ ~*'V lllLtjjj 

g Aij 1 . ^aall a^] A L>j*v AiJalall AjlAjSI 


JiiJa ji 4iu (/ Li» Negligible residue 

ji (Jjj-aa-aJl ^k. AlalVJ (jS-aJ ^Jball ^llla (j - iJjUdj) 

(joj «j 13 A It jjc ^Llall Ja (JLoA VLj ' a Ji~^- ja n-iN Aj&LlLs AxoSj w *. j j 

^ JiLall JJC (JjiaAjI) jl 

J“OUJl jjp ^jiuuNo observable effect level (NOEL) 

.lie <■ _tlAjljia. j^lc. Jaj"vla j^Ja Lgjc ^V'.j V yfjJl JlluJI Ac^a. 

j^l (jc ‘ iuiSl] ^ujiaJl ^Ljacl (JSJ jjjSASi (jnalll ^uJali ALoA jauJI Auit^p 

.Ajjlc jit. CjIjjxj 

jp£* j*& u*jUl», Nonselective herbicides 

A-olc. AL_*aJ djljLull olaJj LaL-u 1 jjjlj S^lVball jiL SjLall ji A-LLall 

Asjjia ji Ac jaJ] AjauJI £a.jj JSj i ^ 1 1 jll jjJ-aJ 


SjU Oncogenic 

.4-^ ...'^1 ^»ljjbu AjJjjui fijLa 

V 4 ^ 1 Oral toxicity 

JjLJ! j* J^ajLaib Ijic. jajj t^aJl (j^ <i5c- i—i£j^]l Ajau 

tljljljJa. L>« °/ o ° * LM Uti il <jjl f a a a (j jj o* AjjLiajSJI 

, 0 -la.lj At jz. l^jUaC ] t_jJLaj]l 





tiw^' Overtop application 

ji (j£_jHj <J<cl~l]' J)\ <]ijJ j uLttlt tljljLuSl <*3 ijji (JJllaJ 


P 


JUjU Sjc-lwbA SjL« Penetrant 

J£jJ_ojS jl ^JajyJI (JXi. ^Ic. ^C-LuiJ <£L^m SjLq 

<AAjjVl 

^jjluu CaLj perennial 

j\ ^ifLr. ^jjSj -33 jA j Aiui (jx <j\-i* _j<i*ini~ ^jll lUiLaIII 

Aj J^aail j jiuwi Permitted tolerance 

<jjc.*^l ^3 ^Jjxoll^ A^qIaJI fljLoil fja Aj ^jk-oS^I 

jl CjbSJI Persistence 

j\ Ajo^.' <jJJ)*ll ^_J<ol j*Jl ■ nJ (Jl*3 ^JLlLcS ilAjijJI ^Jc Ijjall c^pS 

.A-liull ialuijVt 4_clL^J 

±±a Persistant herbicide 

ejjjlj ^cluiJ ^Sj t<Ljii ejji] <11*3 S^jj-a <*I.3 !Li)'|/I ^Jc. _pi3 .ln<o 
<LuInJ jjc. AjJUII <..A..i-wH Jo^La^aJl « 1 -*.', (Jd*_ail (Jj. sx \all jL^a, 3xj (jL*_a3l 
jjA <JlaJl jjSLsVl ,^3 bill'll jm} Sjlc-J £-a .33 <jl La£ i<J 

AmuuU) AjUaJI Personal protective clothing 

(JJjia (jc- Cj1jLi-1a 13 jjxajllll ^aj ».J ( ja (JUj ^jjl Cjl 

.UbJ Jl.Vn.^l ji jLjJI 

*a' Pest 

IjjLoJj jl ]jjJa C-JJujoJj dlLlill tlj./il (<jHWj <^jlJJ*.) jji\S 

,<^Ujlj ji (JS£ CjUjJL jl <1 <ilaa>*ll j*V^J 
_ Til 



J i\ 


L^jIL juj -■ 


olivi Pesticide 

jl Ail fj\ (j* JaJl jl ^-Xx’umj ^jL-qSI £wi 

(j- £jj jl ja 

5jiw*iJI Phosphorylation 

lAjS^all sJ^J 4 .111 (JjLajjjyi JaL 3jOaIl qa (JjIamjs 3I $ ja. Jaljjjl 

e »A43xll uc. i «Lui *4^ JaLu jl *1 k\ *J jl Uoa-il , -Wi « (IxIalAj Uni J i _ »J *j 

(ATT)4 «** oi^i 

.AiUJi 

^jJall Jlaal! Photolysis 

.4 i ni nll jjjj 4 j i uV1 j ^j). J-all ^Ivtl jl U.Vil 

AjU SjL» Photosensitizer 

jj-ioli 4 j. ,il ■ ,'-v M Jjjp <uUx£ 5 jL« 

p-LLJl Photosynthesis 

e^ualt J ^a $Lal1 j JOu&i j^jlj jlokjj l$-ri ^jj ^jll AjLulII 

.dtl j^jAjjjSll ujjSjI JjijjKllj 

A^^ljouill AjjUiiVl Physiological selecting 

(Joljxll (JxL l& JJC- (j-o jjSl 4 m <i £-l_yji oLxj .’lj iaII jjjJjJI 

,4oa.jl jj i nil' 

oUill j Phytophagous 

.dtliill J^lc- 4j^xLall ClLojJtiSlI <_£u ClLull 

tibill Ajx^ Sjl^oi Phytosanitary certificate 

a 4jj\jj]1 4-pc-Vl jl clAjjll 4 -> ■ " jt Cjlg_aJl ( jjq» i l^a-LaJ ^jll 

AjjUI Aa*w Phytotoxic 

CjUII jai ^Ic. JjJall jjjIjII jl ulojll aLxj 4 j4> .ill 

-nr 



CjljJX* ( Y • « A) jll 


apIjj JjSl* 5jjS Plant - back interval 

AjS kllSjll AjjjJ! ALaLtAJ t jij1 >*~»i Ijial iWi ^i.1 qa Sjjill 

.^UJ! (Jj» <T\ <iH 

SA 14 JI titiUiJl Plant pesticide 

jj j> e ^ .jxjjIIj ilA IjaJl ^Jc- IjjI jj 41a*a lLiIjLu 

Sacillus thuringeinsis (Bt) o a > * 'l'>' jy u 4 j““W 


Plasmolysis 

fij^-3 (3* All j] A>jTi UjIaa. (jc. I.1 ixj AjIsJI jjiLoSjl 

i jjjSJI ij ■ — ti 

i4l«i «jU Poison 

jl \g\Sl -.\c . jl ,.i‘iN\ ji jjjajjJI LyUaaj ^Ajl roL« (_jl 

d^V' -**j (jtW^ Post - directed application (lay -by) 

jJAlu yi AxaVj JflLla. AaSI£a] 4a ja jjij jt 

£-t UJlc. Ajjjll A \4>l« -n ^L-aal ^AaJLaiJI JjjaII » ^ l^tu IjMiila a 

j aj 1] biaJ CAmlla] I lift pi jaAj » ■ t< L a l* <a]l £yt A . ..1 

.(Jj- J ~~ ail lIAjLiu Aj jLiaJlj L^UjjI ej\j jj jjljUItai] 

Jtlujyi Ju post - emergence 

.(jxi (J J-f ji a ■%.*■-». (jljjjl Jlxj IjIrtU 

jj p re _ emergence 

> ^X4 (Jj axa jl A (jUljl JjS Jlua]I (jjilaj 

J^ t3^ Pre - plant application 

.jLill jl jjiill (_^d AjjjJI aLoUla) JLUaSI 


.nr 



*3 J J L** ll 1 1 % ■ » * 


j** Quarantine 

L«j 9 (djliVI) AjjC^yJ' ^ye. Aj^JI CjUjI£J| jLili] ^id Aa/idl (JS 

.1 j i <-»t )j j£L]l (_jjj LojS jl jJl jJi AlliidI JJaLidl jjjj 


J-*-* Rate 

^ J.ajll jjc- jkJI A-d liijl oA^j] AiJadl AJLla]I OjLal! A_L&£ 

A iia.all jl AlaLaJt O-lLdl ^3 A H » al l SjLaU 

Al«U^I JjiaJI Jjij JJ jQaij] • jjS Reentry interval 

(Jjla. <JL*»JI Jji-1 (jjl-lj ,1juU JjaLj (jjJ Ljjjl3 0 '.U all jlhViyi Sjjfi 

.AjU^JI (jaJ^La (jjJU ALsIjl-JI (JiL^aLa-Jt 

Registration 

jja Jjxcll ji ^lr- (JjjueuJl CjIjK-%11 

^ic. AjjiaJl iliLal AiimV' ^ '*~ IfljSal^al l«JJ A]jloiati Ajxj^yliill A^Jl jl Ajj^JI 

1 *--» £ya 

JL j5i jj au- Residual herbicide 
6 jifi jlla AjaLll CjljjL (JjL jl ja-oJj Aj^yll ^3 Jjjdl 

.(>> ji' Cyo 

Residue 

jAjjj]1 njj.rt%al1 A-> mil ^3 j{ ^Jc- Ajtjlail Ajj JaJ)j\ A^jl^j jl JUldl _jljl 

.CjSjII i^ytL A.Iika Sjjfi Aa_i AjjajI' CjLjfi j! jl u^LxIl t^Lall 


Resistance 

j^jJI Ajj-o^yJI Cj\ 11 mall jl AyaJl CjUjlill Jaluj Aslcl jl £cji jc. (JjLlJI ijpLo 

Jo*j ^ic- JjISU AjjI jjJt jl AjxjJall S^pAall jjc. Ljajl ^y*jj iAa^I^j 

■Mull a_oLJ! 



\\\^ ^ » < A) 


jljU 4jm Restricted - use pesticide 

i^ilL ^ j> x-mll jjli jail jjji AxaljaJLJj ^uuu V (^jll Jjxall 

.Ajjjll oLaJ Aj jjill e^laLi-o jl 4Jj-4»lSa3l AjjauJ l^aj 

jj** Risk 

,La A y jjSS Alull jl *4 . *-.1l teU^Jl eLaJi i*ijH (_jLola.V (jdjio 

U*jll wtjts JaiLu Run- off 

(o^il_u jjJaj]| J*j ji f.ljjl 4 jjLxill *•...-. - VI (_j-o Cjl^paS JailmJ AjLaf- 

> C1jIaJ 1 ^JhujJ A^Uuall sAij (ja (JjjjlJ ^jll ^ji^JI a Aj*o& Ljajl 

s 

Al»>« SjU Safener 

_(_5^p-l ojLa 4 jau jj m <Jl£i jl (J jiij 4j*lljaj^ ojla 

^U*oj3I Sanitation 

jl 4%.<->l\j SjLiall (Jalj*JI ^5 jl -IiuJ-i) Ajjlg.ll Cjlfrl^a.'yi 

OVVlj iIjIjjV^ jIj All jl <Aj\j ^i , aH OlStoJl frl j^i j^p>. jl AjljJ (JuLo tt-llJl ^ic. 

.V^'jj 5 ' 

AjjUiiyi AfliS Selective intensity 

Clljuall jl ll 4 -v<v'X^ j jta tg.j.X'i A,jt»s1_nH S jjxJt 4^_p 

m jjxa toal A»4jli« 4 Al^Lu jl 4 .* j,* -vl ^kx3l fU^ll 

^ jbikl jjm Selective pesticide 

(_5 I Cj\jLu1(j Cjljl jjrJl ( xla*-o Jjlc. Jjjj v 4 XI J (Am,XI djlsV J3b JiLa 

qa jl tAjlja^alt ^IjjVl ^Luall ejjjij tn.jij (5lljj (AxiUl £• IjjVl lg_d Loj 

(jliaj Jc. ja iAx.^yvl| t _jjJa3UxjixJl Ojy^aj Aiiall ^lj-\"lul 4i_^la 

Senescence 

_4 A jAj.t.M aJU. j! 4 A j A j Ml (JjjuOjIII 

_no 



IfjlijJUj jjJuLiaJl tllljLiiA 


4 > »LnaJt Sensitivity 

i** A r i *■ * > | ^ A Lrt-w ) l i ' ^ iAjl^iujl 

.2,4-D tjl JjVl AjJaijC. tliljLuH (j^i Apadl A U»lm> (JiLa 

<*jJ if Signal word 

Aj'y| AjUnlH jl dlUlilil ^ <aLa ^ic- lAj^jJa . Jj\~, „j ^jjl A-al£Jl 

AJUib jjiajk ‘ j_}^ ' A aISJ 1 6ii j 1 'j_' <11 Aj±uull A jai.ii]I $j^laXl A_a^.L-oa]I 

AlLa. Aanlj (AjjuJI Aj-amj^a CjLiS^oM aJL^. jjjtaj tAjA»dl AjIIc- CAjS^jaII 

4 I A.ill l AjJaiiAJl 

±ua Silvicide 

Ajjc-^JI JJC. (Jit fy\j J)\ y .aVl Amalia jm ,*'■>. 11 \\\r. 


jjSLui £*i>» ji oil* Site of action 

JUia Ax_a (Jtliij <^i]l CjLuII jjj|j]l 

lilllA ^ji VI AjiT’-Juj I V .J^ Aflj^L-a ^)jjl.41 ^ j ^ -rt ^ tO^Ail_Ua ^jauj\ >*A 11 

(Ja .Vi ^jJal £> jut, jj\i IjJVc-j tlgj _ > uh]1 i jJC. djljuxal! (faa j 

lljljUxall fa*-S >41 lA (jl La£ <C A i'll I jaJ Aj.> J i.jjV I jl OLaJ^yi 

. jji) l> j5^ W (^' 

j|^L*V! jbi j ^sxma Slow - release formulation 

AljjJa Sjjli V^i AjLl) Loa pJajj AJU ill SjLoll Aj-o a" 1 A* j| .Huall jjj ^~i 

.CjSjJI (j- 

Ajj^I ^ iu-dl Jojkj Soil application 

(_jjUji3_j AjjjJ! ALAjlJ 1 > u! i iil ^■■ya Jjxa (jOflaJ 

Ajj^I ^«LlaJ! Soil incorporation 

.AjjjII £-o jjSuUItaJl lual ^SajlSjjJI _L\aV i 



(Jju'i • tyll (X • • A) J^ 


<jjii3 fixA Soil Sterilant 

tillj <—k§_$jjj MjjSHj A-nib Al^aJ jl LSja AjaJI (■■;! ulS.il yal £-Xa'i 4 j jLojS SiLo 

.AjjUjSJI SiLoll £ jj jjic- 

jbjiU Jjli Jja-w Soluble powder 

(_J jAj 4aL*a ejLo ja JJ3J i.m 

fcM* iUlfc* Spot treatment 

mall jjj-1 o3.1^ a <J 1/u l.A~J yjJc. .^ULajl jjjjlaj 

tA>*' Spray 

ji JJiJk-cJl juii jl (d^Jl ^3 Ol_pa3 Sj_jA>a ((Loll t-IULail^ |_ju3-i*i 

i^jy^a ^3 ji (I -L<» ■ ^ CuaJi AjjLoJI i" tl tlxail 

cA; *J' Sprayer 

.^Jjj3J$il (_£<3*=^ J (jijl! Jjla-9 (j j^l il 

S^U SjU Spreader 

43 Jl 4^L J-J! A^Li. i aj! (Jjla ^Ic jj) e3c.Li.naii (jijl! UjlA. v .1 i_(\ Jn) SjLa 

ji 

Sterilize 

A ia a <a.Lum <«3 Aj~vi' Oil jjlSil (JS (Jja 3 (jiliLuta. 3u« ji AjjlxauS SjLoj 4-Lcbta 


Ai^V SjU Sticker 

.Cjtuil gla■ UJ AjL-ajil jjiajl! . '^i jl ^jil Jji-v ■»! i c! ■>. i JjLa 


Stunting 

j! (JLlII (J^ia (^3 (Jl 4 >j"n «." )1 j'lil ^jjii jll £-Lsjj] (Jl jjaJ 

Uiic. 


TfY 



L fij\ niajl CjIallo —- 


jjjSII Surface tension 

^3 Uj\ laVlj qa V^J (j-aSjU (JjL-Jt e^AaJ (Jxaj ^ i fil -t e^kUa 

*UaAi SjU Surfactant 

liSLj JJXail , ...^ 4 j% Vi. nil -ic-Luij ji Sj^juu SjLo 

j t4 J^-»11*m)1 Uii'll (Jio^ jlH ^ic Jjjljllj 

cJ 1 *-* Suspension 

\J *' ’ ■" 4_dj^<a 4jj3J £JL ''2 '"T 


■ »j ‘ ^ Synergism 

fj S^LaJ SjjliajS e^La AsL-bl jjC. gjUll SiU jll 

Synthesize 

_la.ii U. ■■ J CjljS^ya ji Alll^a j ■ ^ V- ^jtj-cjS i_)£^)js e-Lijj ^Ijjl 

4#^« Systemic 

.(jljiaJI ji Obill (JA^ (J^jj jJ^aiaJ ^IjxijS 


T 


o^jJ' <1)0* Tank mix 

C- (jijll jf (jj-V. 1 - 0 Jali 


Target 

a^jt.rtgi'Jl ilJiVl ji a^bullj i.^il-\liiiinti j! jl 4ajLuM CjUjISII 

\ ^ ^r. A jxal l i sL** i 

iiL-buJI Tenacity 

(_J*£j 4jl 4^ajlj-a ^jAc. SjiiLia Jgjjiajll ■tj.va.ll ^SjV^ a__U-ul^ll 4 j. -v 





AA j«u SjU Teratogenic 

,l$J A*J AjIIjaIIj Aaa.Vl ^ J-*"^ Ajluua oJlLo 

J«aa!l Aa. Tolerance 

^3 * jaJb Ifjc I^JJt -0 nJji <-|> .nil ^ jl (^lc IgJ ^ J AU. ttll Jjj-Jt (jt/u 4-bs£ 

.jjjLJI 

tjilill Tolerant 

,^-ajjull (jial j&i ^1 4_llc- j^iaj (jl (jjJ ■’'Jp'll Jjjlj (J<'->"| ^Ic. jjlill (jjlSJl 

A^lut SjU Toxicant 

Cte Cit JU x all ^'''J ■ U'."' .,' .1 ^2 S.lja.jial! AJlxtil SjLaII (Ji« 5 -oUj S^La 

.Aj^JI (JliLillilt J3 j jl j*Jaj J 

Toxicity 

,AxLu sjLo jl (JaxJI jl jjjIjII ^Jc. S^Lail o^pa 

^jbaJI f*Ji) Trade name (trademark) 

^ii JjJjJI lii (jl ^tOiJbjjl} jj C ■^**''1 Ag-^. jl aJ AjJLaJ .lU ti 11 

. 4 ^ -v H 0.^ : \ .. .,1 4 » j j Ajtl. 1 !.')' 

IuIjjaJj»a31 ljULuJi Transgenic plants 

jl AjS-aj) £-1jjl (j-o CA-Lia. (^Ic. (_5jjajl ^Ijjll I^jjSjp (Jjuu Cjljtii 

^Lij 4 UXX> L*~ '1 Q , ^ ' 1 4 ^ N \\ L * ) 1 \\c\ ■ .il 1 ^4 < ^1^ 1 

>( _pal jxSfl djLu^iAj aitaJl 4(ji!i'LiaJl OI-JA4 A-ajlio (J 44 CjliiJl ^3 

JiiWI Translocation 

(^i ^11 uH (JJUjUiaJI (jliU* (Jin jlj-allj (Jlijj] 

.cAiill 



_J (jilLiaJl dllJjia tT.jV-klln^&a 


jL^ll ^AUlJI uijll Ultra low volume (ULV) 

Ajj^-au La£ AiiaJI _j. -'■« L .j rxj l j tl-li. A■I-ii-t wi djV.to^aj AllaJI 

. 1 tjaVt (jjJu jA LoS ^illj 4^•>. 


*-* uA a 4#* Unclassified pesticide 

jl ^^2baall «LaJ jljdal djjla. (jAill 4-alc, 4 a'K'ii njj Ajjjjij Aj»-a 

AUaI) \,i, 4X)I ^yjajj tSjJJtil ^^aUb K.^ij.ll dlLajldll ^LljJ i jdj 4jjJl 

AjLjla j| ^LlojSJI t_u£jj5l Aja.U t> W ^jU>]I aJjLJI jl Ac. ja^cJI 4j jjc. 

V 


Vapour (vapor) 

.4-lL-aji AJjLuj eJ)La ^ya I J*J. 1 ^** AjjSLall dll jUJl jl jUaJI 


jl uk Weed 

.AjS i_jj£. ja JJC. jlS-a J-ojj dAjj 

JLU Jjla Wettable powder 

a n<i ^a AJajl^a A^abJl SjUI ^0 <jj£j5 Cj\ Jjfl ->1 Sj^x-a 

ejlj^U ^llaj S^JL*-<a3 6 jja! IjjLi lain <i ^Lall £L« ^alSikJ (AIIxa S^Lq^ (Jxlik 

.o' if* '-jjIsjJ' ji 

AlL« SjU Wetting agent 

(J5Ia (ja Ajjbjll ^JaijiVb J&i A^iui^bo t.. IIl nl SjLa 

.(Jjli^al! dll jiail jjiLaj]l Ajjl j 

ijjliJI diLJjaJl Winter annual 

LaJ 6jaj (J<a£jj icliill SjJ3 <jljla jijxjj u_ijjiJl dAjjyi ldJLJ djbj 

(J»^iill ^3 jjiJI ^bj} tilb 


jjliLliJ; Cil(Y • * A) jJl 




«(JJjU *l - fcil A , Y*'1^/| J (_yi.ini — .* -vlt - V- t 5 5 *1) (^C-LijSl X*3k4 t^Jjjll - 

<Mi^3 o i Y 

jl 1 (jjiWt ij ^ ■"'<-- 1 * 1^1 (jijLlaJl CjIjlu* ,p lloj Aua j)jjl) . 

2 •>.i, V © * ts_ijLutll 

j, 1U3I — 1*1* jlLa j 4^al*ll Ajji^all (jjLl U jia J l t ^ V • ^ J,a>l .Ua« j - 

.SjAlil! i^jdl 

^A L*iajt£^ (jjJa j (j^U aJ) £-ljjl ^Jkl t (Y * * » ^ Xfl^.1 l L«‘n t^S j - 

.k_kly*ll 

" *-ail£- UxlSUl Sjbyi .(Y . • ©) (jtlLjj t .1 jatll JUC. _ 

.4 >ji.n V® t i<_Jj^a. 13^^ "SjLjall (jjjLuall 

AjjJLa. iljlAji* t CjLaVt CLiliJxa frLuuS .(Y • • Y) j«Jl xjc. y^a t^.ijac- - 

Y o t <91211 <j2La 4<pJjLajjj Ajjia9j <j>*M<*%J <AujjisiJ 

^ jL ka t<-ail£-Jl ^-al^jjj M *. -.II .(Y « • Y ^ •> -^ - ^jm,> JOuJI 4Alii - 

,<aiu9 tYY ijjiJjli^ll 4 <jaAja 11I j^jll 
— (J j-y) I (Jj . ■-»! ■v ■* ^ 1 Y V ) jl Jjjt Ajc |Xj ha )l AJC- j ^ It ^ $ h . ■-> A 4^-ui^a - 


< J*i5 .a i^jail i» aJl 4_o jllaiJ La,^3jj I u.9j <1 jjj i Mil j ^^ykUall k_uS^jjll i^jjlUavll 

^ OD l jl*k >^ /l 


A*i*Vt t^l^l 
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(X • • A) ^Jj! 


(M'^' Compendium **£ g-JLiAil ( 4 *& 

CatJyjAll <jtUJl fL mVV 


;g r lllill (yt> An-c (JSj Aiin'uti CiLt^LuJl ( ^3c ( jSa) 

(E:\ Herpicides\Classfication\Classification of herbicides.htm) 

Amides 

‘benzadox j4? ‘beflubutamid ‘allidochlor 

‘cafenstrole tbromobutide ■*-£>*> y*jji ‘benzipram 

‘dimethenamid - i uVi/ L aj b tcyprazole Jj^ ‘CDEA l 4 ) 4 * v —*- 
‘epronaz ‘diphenamid idimethenamid-P ^ 

‘ flupoxam ‘fentrazamide ‘etnipromid 

dsocarbamid ‘halosafen wfomesafen jjaU-^ja 

‘naptalam fY— jjU ‘napropamide ^‘isoxaben u#~<—Sj-J 

■>-tpropyzamide ^- j*i jajji ‘pethoxamid 

.tebutam ‘quinonamid 

Anilides 

‘clomeprop jdS tcisanilide , u » ‘chloranocryl 

•etobenzanid ^ jpj 2 ] ‘diflufenican jL^_usjjk)lji tcypromid 

‘flufenican jlu» — ^uajJa ‘flufenacet Cy—ifenasulam fVjj—<-4* 

‘metamifop ‘mefluidide *mefenacet ^ 

__rer 


0 ) ( 3 *^* 


‘pentanochlor jj^jjl—jjj «naproani!ide W^'j^A 5 «monalide x-JUj- 

.propanil JshWjjj ‘picolinafen 

Arylalanines ikJ 

flamprop- f 1 ‘flamprop *benzoylprop 

.M 

Chloroacetanilides jjjlsil 

jjKL-ujjjj ‘butachlor jjK'-jj# ‘alachlor jj-&Vl ‘acetochlor jj&j3a-J 
jjlSl—1 *jL tdiethatyl J—j3jj) ^b ‘delachlor jj— ‘butenachlor 
-o* 1 ‘metolachlor jj— &Vj j** ‘metazachlor Ah 1 ‘dimethachlor 

jjfi -jj ji ‘pretilachlor jj- ‘S-metolachlor jj- KVjjx* 

‘prynachlor jj&’— jji* ‘propisochlor jj^j-—J mjj—j ‘propachlor 
.xylachlor jj^^j ‘thenylchlor jj ^b’u* ‘terbuchlor jj£jjo£ 

Sulfonanilides -' 

‘diclosulam fVjj-«<jJ£j'-i <cloransuIam fVj^'jK tbenzofluor jj^jj" 

^Vjj -‘flumetsulam fVj*--jj-ji ‘florasulam <»Vjj -JjjJi 

‘pyrimisulfan u^jj«—‘ perfluidone jj- 1 —j'‘ metosulam 

.profluazol Jjj'j^jj* 

Sulfonamides . 1 .) 

‘fenasulam fVjj-ubjs tcarbasulam <asulam fVjj—.1 

.pyroxsulam ‘penoxsulam ‘oryzalin 



Oljjfc (Y < < A) jll 


Thioamides jjill 

.chlorthiamid ‘bencarbazone ojJ-iJ&a 

Antibiotics *libUiAll -X 

.bilanafos o-jabi>L> 
Aromatic acids -T 

Benzoic acids o 2 ^ wliii# -X-T' 

1—i*l£ —s *2,36-TBA ‘dicamba 1 ‘chloramben — & 

.tricamba 

Pyrimidinyloxybenzoic o 2 *** oliLim - X - X -T 

acids 

.pyriminobac ‘bispyribac 

Pyrimidinylthiobenzoic jjj <_£-** CiUli-a - -X.X _T 

acids 

.pyrithiobac ^jAui? 

Phthalic acids o 2 * 4 * oliliui -X_r 

.chlorthal 

Picolinic acids o 2 * 4 * _r .T 

.picloram f 'jjfcx ‘clopyralid ‘aminopyralid 
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Quinolinecarboxylic acids a*** -*-? 

.quinmerac ‘quinclorac 

Arsenica Is -t 

‘-—•IjjjUtu. ,_ S a iDSMA ‘CMA ‘cacodylic acid jlpjSl£3l ^ 

potassium iMSMA ‘MAMA ‘MAA ‘hexaflurate 

.sodium arsenite ‘arsenite 

Benzoylcyclohexanediones 0 j4JjJL-S*j1S*w cjU£j^ -o 

uj—<J— jjjAp ‘sulcotrione —«‘mesotrione ojiyy*—** 

.tembotrione ‘tefuryltrione 

Benzofuranyl alkylsulfonates Jaill JJIjjjSjJL CjLSj*A 

.ethofumesate <jL^jjaj4j} ‘benfuresate 

Carbamates -V 

‘chlorprocarb s- 1 j joj^ ‘carboxazole iasulam ?V_>-J 

‘karbutilate <-£Lu‘fenasulam fVj^lijs ‘dichlormate cjL-jjISjj 

.terbucarb 

Carbanilates oUSj* -A 

‘carbetamide ‘carbasulam ‘BCPC ‘barban 

‘CPPC ‘chlorpropham ? ] —‘chlorbufam <»'—‘CEPC 
—jaUs iphenisopham —J oi —a ‘desmedipham —jAp 
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(•'—»jjj ‘phenmedipham-ethyl J —P ‘phenmedipham 

.swep s-y>» *propham 

Cyclohexene oximes <!**«•** -*> 

*clethodim, *pj- i»K ‘butroxydim ‘alloxydim 

—SjSjjj ‘cycloxydim —SjK^ tcloproxydim 

‘tepraJoxydim —SjJ'js 3 ‘sethoxydim —SjV* ‘profoxydim 

.tralkoxydim f Uj»K jSUj3 

Cy clopropylisoxazoles JjLjjj jis**- ' • 

.isoxaflutole Jjj ijJaU£j*d ‘isoxachlortole 

Dicarboximides ^I a ^uiSjjjS </lJ S 

‘cinidon-ethyl ‘benzfendizone 0jji 1 - 

‘flumioxazin oiJ -^—‘flumiclorac ^1 'jj -tflumezin 

.flumipropyn 

Dinitroanilines juj" * 

‘dinitramine u^'j— jjjj'-s *butralin uj'j 2 j—£ ‘benfluralin oj'jj— 

—j' ‘fluchloralin o^'jj— 15 ‘ethalfluralin 
‘nitralin jJ'‘methalpropalin ‘isopropalin 

‘prodiamine ‘pendimethalin ‘oryzalin 

.trifluralin ‘profluralin 


'TOY 





Dinitrophenols jjfa i -' ? 

tdinosam ‘dinoprop ‘dinofenate 

-i « ‘etinofen ‘DNOC ‘dinoterb ‘dinoseb 

.medinoterb 

Diphenyl & >4*! J-A* 2 Jj-Ah ‘j-4! J-4 j® if * J ' * 

Nitrophenyl ethers 

‘aclonifen uAAj—‘acifluorfen ^ ‘ethoxyfen —£>y! 

ofijjfe jj—IS ‘chlomethoxyfen *bifenox o-Sj— 

‘fluorodifen O&Jjjj-^ ‘etnipromid J ‘chlomitrofen 

u£‘fluoronitrofen uAj‘fluoroglycofen uA^SjVjjjAs 
o?9>-jSV‘ha]osafen uA'—“jh* ‘furyloxyfen uAh ^ -S jLjjjs ‘fomesafen 
ufi i -S ji ‘nitrofluorfen oAjj-^jjA 3 mitrofen dactofen 

.oxyfluorfen 

Dithiocarbamates £»b»bjls jjj - > * 

.metam fAn ‘dazomet jj'- 1 
Halogenated aliphatics ^3lLbll 1 

<dalapon u j-jVj ‘chloropon uj-ujj 1S ‘alorac 

u'-‘hexachloroacetone ujWjjj&L*- <a ‘flupropanate 

*4&-^‘methyl bromide J-Aj* ‘iodomethane 

.TCA ‘ SMA ‘monochloroacetic acid 
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Imidazolinones oU^yjjlJ^Vt - ^ V 

—£'JM *imazamox J —<4 ‘imazamethabenz 

‘imazaquin uj£'j '—4 ‘imazapyr — 4. ‘imazapic 

.imazethapyr 

Inorganics jf- _ \ A 

^jj^uKJ! CjIjjJS tborax ‘ammonium sulfamate i-iUULi 

ferrous ‘copper sulfate ‘calcium chlorate 

potassium jJ' cjUU-i ‘potassium azide ajj! tsulfate 

sodium CjIjjJS *sodium azide ‘cyanate 

.sulfuric acid *4wj41' ,>»*». ‘chlorate 

Nitriles * 

Jdu^_‘bromoxynil ‘bromobonil <J— 

(J jn iu S jj! iiodobonil ‘dichlobenil ‘chloroxynil 

.pyraclonil doxynil 

Organophosphorus herbicides AjjjLjjiH u»LS^»3l _Y * 

‘anilofos u-j— sjLj' ‘amiprofos-methyl J— 

‘2,4-DEP ‘butamifos —jjs ‘bilanafos o-j ® 1 —'&£ ‘bensulide 

vijL^jLk ‘glufosinate ‘fosamine ‘EPEP ‘DMPA 

.piperophos ‘glyphosate 




Oxadiazolones oUjJjJbjL-iSjVl -t \ 

•oxadiargyl ‘methazole JjJ—^ ‘dimefiiron 

.oxadiazon ujj4^jl 

Phenoxy herbicides -* * 

2,4- ‘2,4-DEB ‘domeprop ‘bromofenoxim j*jji 

‘erbon ojj-i) ‘disul Jjj^b ‘difenopenten ‘DEP 

.trifopsime pyyyj'jj ‘fenteracol JjSljpjs tetnipromid 

Phenoxyacetic herbicides <£*#*■*! Ciliuiui _>.y y 

.2,4,5-T «MCPA ‘3,3-DA • 2,4-D ‘4-CPA 
Phenoxybutyric herbicides 4 tjfija _Y_Y Y 

.2,4,5-TB ‘MCPB ‘3,4-DB ‘2,4-DB ‘4-CPB 
•ApJUJJi u^*a. CjISH* .y'.y Y 

Phenoxypropionic& Aryloxyphenoxypropionic herbicides 

v —‘dichlorprop '■jjjij-ty* ‘4-CPP ‘doprop & 

‘mecoprop ‘fenoprop ‘3,4-DP ‘dichlorprop-P 

ujjil—LojK *chIorazifop vj—‘mecoprop-P ^ 

‘diclofop ‘cyhalofop ‘clofop ‘clodinafop 

vjjA-A?* ‘fenoxaprop-P ‘fenoxaprop ‘t’jjA-'-SAA 

‘fluazifop-P v —A'jjA* ‘fluazifop yj—vj'jA* ‘fenthiaprop 
‘haloxyfop-P yfy‘haloxyfop jJIa 
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‘propaquizafop s->js'‘metamifop — h* ‘isoxapyrifop 

.trifop ‘quizalofop-P ‘quizalofop 

Phenylenediamines -Y ? 

.prodiamine u*Apjjj ‘dinitramine 

Pyrazoles JjJ'jw 31 * 

‘difenzoquat ^'jjSjjiiLb tazimsulfuron 

—-“jj 1 ‘metazachlor ‘halosulfuron 

.pyroxasulfone ‘pyrazosulfuron 

Benzoylpyrazoles Jjjlj* Jiiji? -' - Y 1 

tpyrasulfotole JjSjiij *—ja ‘benzofenap sh 1 - 

.topramezone uj ‘pyrazoxyfen uj^j ‘pyrazolynate 

Phenylpyrazoles <^A>« -Y-Y t 

.pyraflufen u^j^ 1 mipyraclofen ‘fluazolate jjijJa 

Pyridazines -Y ® 

.pyridate ‘pyridafol ‘credazine uO'-^J 5 

Pyridazinones - Y ^ 

ujj' J —‘chloridazon ujj b — ijj& ‘brompyrazon ujj'j— 

‘metflurazon ‘flufenpyr ‘dimidazon 

.pydanon aP ,J a ‘oxapyrazon ‘norflurazon 
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Pyridines -*V 

‘dopyralid ‘diodinate CjL-uJjjH <aminopyralid 

‘haloxydine u i^» ‘fluroxypyr j~j!s ‘dithiopyr j^j-A?b 

jtjj *pyriclor‘picolinafen ‘picloram <»'j>&jj 

.triclopyr jjjjISj'jj ‘thiazopyr jxj j\p ‘pyroxsulam 

Pyrimidinediamines -f A 

.tioclorim ‘iprymidam 

Quaternary ammonium herbicides Ajc-Lj _Y Y 

CjIj—S jjjjLb ‘diethamquat -y t/b ‘cyperquat —- 

diljSIJ —j imorfamquat ^'j^ 1 —‘diquat <->'j—S^b ‘difenzoquat 

.paraquat 

Thiocarbamates _r. 

‘EPTC ‘di-allate ^V'-i^b ‘cycloate --* ‘butylate ^ 

‘isopolinate <^44—J ‘ethiolate ^->Vj— jj] ‘esprocarb —**J 

‘orbencarb v‘molinate ‘methiobencarb vJ-^y_*Ar- 

V.J-Sjjjjjjjjj ‘prosulfocarb ^jjj ‘pebulate ^—J 

JjjbjlSjjj ‘thiobencarb ‘sulfallate ‘pyributicarb 

.vemolate ^4yj^ ‘tri-allate ^»V> - l ‘tiocarbazil 

Thiocarbonates ^Ujjjl£jji3) _r \ 
.proxan ‘EXD ‘dimexano jiLAj-jb 
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Thiourea herbicides 

.methiuron ujjiV 
Triazines - r ' r ' 

OJjLjjj «/'jj ‘triaziflam ^U)j^ ^y ‘dipropetryn 

.trihydroxytri azine 

Chlorotriazines -\-YY 

i cyan azine tchlorazine ‘atrazine oo'j-^ 

oijyy*—y ‘ipazine oij - a) ‘eglinazine uO'-‘cyprazine 

‘proglinazine oij - *h>jy ‘procyazine oijk - *>jy ‘mesoprazine 

•simazine ‘sebuthylazine ‘propazine CaJ—ijy 

.trietazine ou^'j 3 ‘terbuthylazine 

Methoxytriazines -V-YY 

u,Ah*j&m ‘prometon ay±*jy ‘methometon oyyyy *atraton u> l j^ 
.terbumeton oyyytjp ‘simeton ‘secbumeton 

Methylthiotriazines J&* 1 ' -Y.YY 

jjjjiwjj tcyanatryn ‘aziprotryne oiyjyiJ ‘ametryn oiyd 

«methoprotryne u jyjyj^y ‘dimethametryn ‘desmetryn 

.terbutiyn ‘simetryn oijyy* ‘prometryn yyyjy 
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Triazinones -ft 

‘hexazinone u.Au* tu ** ‘amibuzin Cxjj-ai^ ‘ametridione 

uOj—‘ metamitron ujj^ 1 —‘isomethiozin J 

.metribuzin 

Triazoles -F® 

tepronaz j'-jjjjJ >cafenstrole *amitrole djj-^ 

.flupoxam 

Triazolones -f' 

oj j'J— 5 ‘bencarbazone ujjJ—‘amicarbazone ujJ— 

‘flucarbazone ajj 1 -jjl£^Ja ‘carfentrazone 

OuJ-‘sulfentrazone ujj 1 -“ ‘propoxycarbazone 

.thiencarbazone 

Triazolopyrimidines -?V 

^Vjj -jjls tdiclosulam ,»Yjj-u.jKjI^ ‘cloransulam -j'jjlS 

unetosulam fYjWk* ‘flumetsulam tflorasulam 

.pyroxsulam ‘penoxsulam 

Uracil herbicides A 

‘flupropacil ‘bromacil ‘butafenacil 

.terbaci] ‘lenacil *isocil 





Urea herbicides CilSil* -t“ ^ 

■ ■ “' ‘cumyluron ujjj^ji —^ ‘benzthiazuron ujjjij — 
‘diflufenzopyrj^jjjjSj-^'-i ‘dichloralurea Wjjj Jjj-&^ <cycluron 

ujjjO 1 —_‘ijiAjIu ‘isouron ujjjij** -^ ‘isonoruron -J 

.noruron ujjjijy *monisouron ujjjij^j^ * methabenzthiazuron 

Phenylurea herbicides ^ 

ujjj———<‘jjjjjJS ‘buturon ujjj -:Hj£ ‘anisuron ujjj^ -^ 

‘chlorotoluron ujjAAjjj^ ‘chloreturon ujjj£uj& ‘chlorbromuron 
ujjj^ 1 —‘daimuron ujjj—‘ chloroxuron ujjj^ — s jjj& 
‘fcnuron ujjjA* ‘diuron ujjj '- 1 ‘dimefuron ujjj^b-y '- 1 ‘difenoxuron 

ojjpjjtj 1 * -J ‘fluothiuron ujj£j -^ tfluometuron uj y±*j -Ja 

ujj‘ methiuron ujjj — £3* dinuron ujjj —^ dsoproturon 

ujjj - -^jjjj^ ‘metobenzuron ujjj - *methyldymron 

‘monolinuron ujjj-^yj* ‘metoxuron ujjj^j ^ 1 ‘metobromuron 
‘parafluron ujjj^'J — 1 ‘neburon ujjj —^ ‘monuron ujjj— j a 

ujjj—‘ siduron uj jji-^i -“ ‘phenobenzuron ujjj— 

.thidiazuron ujJJiJh^ ‘tetrafluron 

Sulfonylurea Ijjjj JjjjiL-JI -Y-M 
Pvrimidinylsulfonylurea kj» 

ujj j ‘azimsulfuron ujjj j^“J u j' ‘amidosulfuron ujjjj^j^ 
ujjj^^j-“ jJSj -- ‘chlorimuron ujjj-j^jj^ ‘bensulfuron 


no 





>** ‘ethoxysulfiiron ujjjA^ —*AjjJ ‘cyclosulfamuron 

jjjjjiL- -‘flucetosulfuron ‘flazasulfuron 

jjjjji!- uijIIa iforamsulfuron ‘flupyrsulfuron 

- 4* ‘imazosulfiiron ujjj^ -‘halosulfiiron 

yjjj^UL-«nicosulfuron ‘mesosulfiiron 

‘oxasulfuron ‘orthosulfamuron 

ujjjA^ -‘pyrazosulfuron ‘primisulfiiron 

‘sulfosulfuron ‘sulfometuron ‘rimsulfuron 

.trifloxysulfuron 

Triazinylsulfonylurea Ujjj JJjaLu JjLjUjjJt -Y-T_V^ 

‘cinosulfuron ‘chlorsulfuron 

JjjjjiL.-L» ‘iodosulfuron ujjj^ -‘ethametsulfuron 

‘thifensulfuron i'V' ‘prosulfuron ujjj A 1 jj ‘metsulfuron 

ttribenuron ujjj - -“J.u ' j ‘triasulfuron 

.tritosulfiiron ‘triflusulfuron 

Thiadiazolylurea WjJi 

‘tebuthiuron ‘ethidimuron ‘buthiuron ujjjA^ 

.thidiazuron ‘thiazafluron 

Unclassified herbicides jjc £ibS>»-t * 

ijjJjjUu tazafenidin C>i^ J ‘allyl alcohol dj=^' JJ' ‘acrolein uAjj^ 
dj‘benzobicyclon ‘bentazone ujj^ ‘benazolin 
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tcalcium cyanamide f -ij-Uj—u. tbuthidazole 

‘chlorfenprop —ys jj& ‘chlorfenac ^ ^jj& <cambendichlor 

ua Wu —“* ‘chlorflurenol Jj—‘chlorflurazole —& 

-j—‘cresol jjS ‘CPMF ‘domazone <JjJ'—‘cinmethylin 
‘dimepiperate ‘ortho-dichlorobenzene 

‘fluridone a* 3 - j'‘ fluoromidine up-‘endothal 

C i j ‘Hurtamone <j>*'—‘flurochloridone 

methyl —*- j— jjjJh' <J—4- ‘indanofan u 1 ^'- 3 —V ‘fluthiacet 

‘oxaziclomefone ‘OCH ‘isothiocyanate 

‘pinoxaden ‘pentoxazone ‘pentachlorophenol 

•sulglycapin jJuU* - . l>h^ ‘pyriftalid ■ 3 —‘prosulfalin 

jlj-kij^ju !jj itrimeturon ujjj - Aw'j 5 ‘thidiazimin Co* - £ 

.tritac ^4 ?'y ‘tripropindan 


nv 
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^Ic. lAjjJC ^jc. 4_WkiI jj£Vl (jiij’ulajl <_JJJJJ 

CjliLLttl (_jjSjj] 1 J gj jl «j£]| ^jluV' 

i-*\ 11 \oS \ ^ 

^juji j ^ jLajSii fJy\ 

AjjUulVl ^*>1 n>jH^l] i-jjSjjIIj g:jl ajSJl ^jluVi 

(Jjjjaj^)!ni]l <** J ^ ^jljjJl c_u£^jj3I j ^ jLajSJ 1 

(jj> jjjjjl! till illa a] ^LiJl l_jj£jj]1 j jLajSjl fjJ Vl 
<2 j^j a.,iiU: 1 .J' jjc. AjlLkJi 

Olsl^ul L-ljSjjJl j ^jLaAll ^uiiVl 

jjc. ialaJl 

A-JIjjQjujVI <■ -LjSjjllj ^jLajSil |kjjj'yi 

QliiiiLal (_i£jjJlj j_^ jLojSJI 
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■JjLcIjjI£ j&\ (JjLj£ja3 (—jjSjjIIj ^jLojSJI ^uiVl 
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^jjiLuJI 1 " ^ ^ ‘ s ^ j <j j _ji*_ ^yij! >. XSjM cli5L*-ols 

4^^i] (* I ' I ** *N 1 1 -rt 

U^l l t**^l > U/l1 

*■*i*i v- 1 , ^ i^jIaixoJ 4_1_lq1 

4 )$ ^-v L i i^l*l-i 

l—lLwl jl ^jjJjuaj ft)o *ij 8 r,l' ^ ^ ‘"*' .’ * 

£■ jljc-lj jJjIjII a j^y' ^ ija djlAruJ 4 Jjx1 

_l^J jlia I_ij^juill 

£Sl^jj j (J jla J i«H ^ * *- V i* 'I Nj i ft VftjV- ■ft. .» 

4 Ia jj3b 


J.*^ 3 ' fij 
) 


rv<\ 



(JjljaJl C»ils 


4-dii 




JLill, 

u . 

jjjTuaH . ..C'VI (J ic JiM CjljJfta jjfc 


ur 

^LaiU 1 0 ^Luifl)i 

Y 

hi 


r 

HI 

JUjjSI ^jlj Jl Ajj! >n.H ^^La^Vij fliuil 

LWJ^ * JJ^J ejllsJb jjJjSJl 

£ 

H. 

jjjia-uiVl (j^al-i^ialj jjc (jUsiftll UJ-J^y^ 

oiujSVl (Jj-<a3j 4l-vl .^->*.11 a^ji, ..ill O^Ac-liT'j f,La31 

4j 

o 

H£ 

Ajj^all JA i ni 1) Cjljoixj 2 4-D ^-y* OJ^J lOP j^)41 

RNA 2 ^! ^ 

1 

HA 

t~iS jll 3 jjjJL <jaJl cAjjlSJl -W 4^LuJl jjjIj 

V 

HA 

l*'! i*l j. .<11 Ak. AiiSjJl 4jjj] 1 ilAjjliU 4 il ~v ~ . 1 iLojl 

Ajcljjll 

A 

1VV 

2 i... iis jjJI ^jll i * il «l — n ^ n 4 _i^,\l ^ U >L ^1 ^jjij 

4j_jj3I ^3 (j**'l MiaJl djljuxa f.lg*i-vl j 


Y£1 

MCPA u*4 

1 . 

Yo. 

2, 4-D o*4 

1 1 

YoY 

lxol£jJ JUXa Cjl jlaik. 

H 

Yo £ 

t(_JjlUjKjlj l \ \ A .ijjK <1 . . >■ Sj 1 >111 ■ ..all 

2,6- Ah>'_A i jjj js ^ 

\T 

YH 

jjjJ)1 1 JLLLfl 4jl rljVl >1H ..'Jill 

H 

YH 

^jUJl CAjUiil ^3 0^4 

>o 





Jl •*. 0 ~11 

ror 

nn 


JaSUlliUJlS 

Compendium cjljjfa ^«5 j > 

dj'.Hlall A<alxll 

(WSSA) ^jl»J 4j£jj«aVl X 

4 a 1 * A 









CAp uflLL£ 


^ Y ’ ijJ' jjjjl 
t Y©Y ,)W tVY (i. ( jy^.X jl 

vn ( UA 

tAA 4AV jO i «£ *1 tYV CjIjSIjIj 
«Yin t Y£f «YYA .YYo »Uf 
YA. *YV. t Y 1 Y 
4 Y Y A 4 Y « Y 4 Y • « 4 Y £ jjb jb 

Yin <yvi t YY^ 

iY ‘IV t YYY «A 1 «AY oij^jy 

Y . Y 

' rV JJ&iJJ! 
t Y £. «Y Y 1 t Y YV tY . . fUjjj 
Ylo «Y . £ *Y * Y * Y *Y Y t YVl 
t Y © Y 4 VY t£l «VY 
iYYY tY AA »YY 1 t YlY t YlY 

YA£ 

Y • 1 4 Y Y Y tAl tAY 

YAY «YYY jjKbjaj 
Y©Y tY £V l ^ic. jjjIjJI 
(jiibti.Vl jJaj/ «bb j^ic. jjjlill 
Y. . ,YV<Y 4 Y ©Y «YY AoLlcVI 

yy . $ yA n nvn «Yn j±+> 

YA© (JW.'ill 

t© Y 4 ©» t£A 4YY 

YM t YYY 4YY. 4Y Y 1 t VA 

YA 4 jLull 

4^ * 4YY «.(Jclti 

YA 1 4 Y Y Y 4 Y Y 1 4Y YY 
Y £ Y JcU 3 


t Y •£ 4 Y .Y t oY *o. «YY ^UjY 
t Y.n 4Y.Y 4 Y AV 4YVn 4 YYA 

Ynv 

t £ A 4Y1 4YY t YA t Y £ Jji 
t YYn ,Yn© 4 Y n £ < Y YY t A£ *ay 
.Y.Y 4YM 4 Y1A 4Y1Y tYAY 
Y.o «YnY t Y .© 
Y Y Y »Y ♦ A jijLUl a-jUL Sjbj 
4 Y Y1 4 YIV 4 Y AY 4 Y Vn ^L^o] 

YY . 

4 Y Y (A ~m■ ,1 6 j-ut-oli ^ iltnr.V) 

Y YA t Y Yo 4 YA 4 YY 

Y Y AjLi-oJ tj a u 4 A>aT. 1 

Y Y Ai^.1 j t^uu 4—lbilC.i 
Y Y t n a^jVi JbbbJi /vbicV> 

y© 4 y y 

y v t Y ©(^jiji! ^xsy\ 

4 Y Y Y 4 Y Y Y Aj 4*J\ ALUt S^i 
YYV 4 YYY 4 YYV 
Y1© 4 Y n £ 4 Y YY 4 YY jjlSVt 
4 Y A A 4 Y V1 irfilol 

YY 1 t YY ♦ 
YYY 4 AV 4 AY JjjjjJ 
4 YVY 4 YVY 4 Y Yo 4 YV cjljabyi 

YY. 4 YVY 

Sm>} 

Y V A 4 Y YV 4bl2SVjLJ fjjil 
YA*\ ,Y AV cASYjiuJ fjji] 
Y Y Y AlL^I Olojjjyi 





Y Y » 

« Y 1 Jj5il5l £-3 ya a) laUJ 

Y » O , Y • Y 

yy .y. 

.Vo .Y£ «£Y «YA .Y£ «YY j^V-S 
,\U ,111 ,U1 «YVn <Y u 

rr »y v Uu 

YoY 


Y A ♦ »Y£ «o Y 

\ 1 jLanJjuiVl Aij^la 

ioy,i£i,i£A,m 


.1*1 .©A .£a ,ri .yy uiSjj 

, 1AA .1 AY .Y Vo ^ialjauil^ cAjj 

.no ,1Y1 . 1 o £ .YoY ,m 

.YYY .YYY .YYY, .Y • A ,Y.Y 

XV.YYY .Y oY «Yo Y .Y • Y 

Y£Y 

Y o £ ,m .V1 A> JjIujISjJ 

Y£n t Y £ A * 

.YYA . Y Yo t AA .AT ,Yt CjIjSjj 

.YY£ ,o. .£^ .YY oL-jjijL^ 

YA. ,1£Y .1 ££ 

YS£ .Y*l Y .YYY .YY£ 

in »V » .oA 

.YYY ,YVY .Y r£ CjUu,jLk 

.YoY ,111 .Y^ .VY 

Y'U *YY .YY 

Y * V 

YAn .Y YA .YT <^5bjjV'<S jsJl 

111 .“1 Y jjxj^oll 

YAn * Y Y A ,YY k£JXi*±2\A £>jaJl 

£ V cH J 

,YYY . Y Y . . Y Y “1 1 JiiLLJI 

t V lJ&J) 

YY Y 

£ V jj j 

^ ^ AjjUj 

u .yy 

Y Y o , Y £ jjjTaldl iij|j 

y. v .yy i ^uuLu 

.YYV .Y YY JljjV' Aah=. JZ\A*1\ 

YY n .YYA WlUJljAa^ 

Y*1 • .YAn ,YAY 

Y11 . 1 o n SjIa Ajau, 

.YY .Y Y .*.->.11 

Y" Y o , Y o n 4 JjsJ^q Aja>j 

* Y T£ .YYY .YYY .YY. .YA 

Yll.lAYilir .1Y .oA 

YY£ ,Yn. .YAn .YYY .YAY 

«AY .£ A .n .YY .Y£ oijW- 

V ^ O 4 ^ ^ 4jj3+i3i L^pJl 

.YVn .no , 10*1 .1Y • ,A£ 

Y Y 4 jit■ —.11 iljLd j*- 11 

YAA .YV ,11A tUo .1 A1 


^ * V ^ J < ‘ AAaI \ Kxi 

.‘u.ivn .nY ,n .Y£ ( - nw b 

1 £ <— JLaJaJl 

YAn .YYY .Y . £ ,Yn 

Y Y £ (Jjjj-8 — l_j jjjlSjb 

YAi 



OlAji. (Y« • A) j'l 


*yy .xy a^^/aj^ jjtoioLLo 

yyv .1 .x 

XX 4 X Y S jlila JJC. till Alia 
4© • i£X ilV (jliijVl (JlS dllAlia 

.iyy .m .iy. ,ha .ox t o\ 
rtr .xax t XA£ .xa. .xyy 

© • 4 £ X i \ £ Y Ac I J jit <_JJ dllAlia 

xx ,,X£ .xy Sjiii. oiAua 

YX (jjAill (jilill Aialla dil-llio 
Y • • d>1_jAllJl A .Kiln dll Alia 

YY dAil^aal] <klia dll Alia 

XA .XX t X£ Alj^l *laUa dlblia 

1 * r > '^ ' l ^j^a-all 4lal» a dllAlia 

rrr .YA .XY .XX .X£ 

|IVX 4 >Y • »l Ak^yi fiAliLo dllAlia 

Y£© 

.YY L^jLaJl a-l .*'» |1 A*\fl Yla dll Alio 

XVV 

.yx .yi i y y ^\ JAaiii diik^ 

.XAX .XYX .U© ,U£ .HI 

r.. 

1 £ • 4 1 YA Al j jlia i'll l-n*a 

.XXI .XX Luljj AaaiAi^-o (Jj. /-il t a 

Y£ X 

X > 1 < £ © jjliLiaJl dll 'ma JaiJlija 

^yi ^ \ i t.** \ \ \w*> jaJ lxg 

riA *n ju»wyi <jj s 

(Jjijiiibo ^ai^iyi ._3si_^ali 
XA1 .X VA .1YV 


.Y * • .X XA •Aajlia]l A*■ -» J^JC. 

YXV 

AAa^AaII j! A^ajlAall All■*» I' ^)jld*Jl 

X© 

1 A© ilVl .XX 

1 A filiolLi ^aiJl 
1 > o . © . t £ X ^blj 
m ( m 4 uy 

yy© 4^© sbaJi/^i a-os j a 

1 1 4 1 © « <U1 AlAuiSllIt S^jLatJl 

U© <ur 4l£X AjjjjJalUjL-i]l 
YXX 4 XXV 4 XX© AiauJI aSs 
11 £ (Jjj jii — t—ijiil jjls 

4>XV .XX .XX 4 £X 

XAX .XXY 4 X.X 
y Y £ jjiaLau^ 
1XX (1Y1 4 X > © 4 X A t © A l *IUi 
IXo .XY .XI UJJ^S 
1 . X t YX tYY ^a^I dilj_^ 
1 1 Y AlaUSj-^ 

X©£ .Y ^ 4*\. AialiijjlS 
4^ XV 4 X • X 4 ^ • 4 X £ 

XX© 4 X • £ 4 X.X 4 II 0 .m 
.n© 4 IIY .xx t xx .YX 
.X X £ ,XXY .X • Y .xo .m 

X AX 

f^ya >JI (Jill > 0 ?kJl dllAlia 

1 X diljjliill 

4© • .£X .£Y (jliiiVl A*j dll Alla 

.1YY ,1Y1 . 1 Y. .1XA .ox 401 
Y£Y .XAX .X A £ .XA. .XYY 


VAe 



Ole. y^a ‘-a 1 . .y (jj 


nr.m.if 4 °a 2 , 4 , 5 -TP 
t£A «f O ,rA «n 4XY t X£ 2 , 4 -D 
»n\ ,m tiv 4^ t n. <eo 
i^oo t u£ t \o\ ^va ( ur 

4111 4UI ilAK 4WI 

4 xn 4 ft• t xu 4^0 

4 X 0 . *x£v t Y£o t xri 4tn 

XAo 

xao 4nr tin 4 oa t n 2 , 4 -DB 
ur 40A 2 , 4 -DEP 
t >ox ( m 4 ya 4W ( xr DNOC 
xrv *x .£ *m 
40 A t £A t fo t X\ t X£ MCPA 
t n. *u r ( m 4I0 4ir t n. 
t x.n t x.£ t x.r t^A ( nt 

X £ ^ 4X £A 
ur ,x° 4 <>amcpb 

4V0 4Y£ t £V 4 £<5 *rA 4X £ TCA 

1 U 0 t m 4\u 4 wi 4^u 

XoX 4 X . £ 


4 VX >**>!' 4 "ll \ i " ''^) ■ ^ 

rv 

£ V £jj\\ aLiL*ji 
4 X^V 4 X 0 ljuti (JjLlLi^JI A^ojlia 

r.i t r.o 4 x^a 


rxr 4 U <1=4^ UaVSJI 

£ £ ii) iVA 4 m AiL^oll jl^J! 
4^o<\ «> X1 4^r t U 4 X £ 
t xn t xx^ 4x* \ 4^0 ( wi 

x*\£ »xnr 

xa> 4 U 0 i\rr t £A jjKVjV 

^ n 

^ r • ^xcLij^ju 
4 ^ X ^ 4 V* Majlis (Jj ■ ^ / Cjljljj 

r.Y 4 XHX t XU ,1XY 

1 r *jiut 

^ £ AlilalaJl CAjLujl 
> V Ajjlc-jll CjljLjjJI 

U1 4^0 4^X 

^ V 1 'I 'A ~i\ l 

4 WA 4 Wl 4 XX 4 X^ ^ 

XU t X.Y t UV 4^A. 
4 X W ,UY ( W1 t xn ^ 

XXA 

4°A t £Y 4£o t X£ 2,3,6-TBA 

,ur 4U0 t ux 4U 

t “\£ 4 n • 4 °a 4 rA 2,4,5 - T 

XU 4 X.Y 4^o£ 4^0^ 


_rA^ 



